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WRIGHT ENGINES 

Power Airlines Around the World 

W RIGHT engines power millions of plished morefamous ocean flights than 
miles of air transoort travel allotherenainescombined. Thousands 


”” miles of air transport travel 
every year . . . throughout the United 
States . . . across Europe, China, Japan 
. . . over the snow-covered Andes in 
Chile . . . through the heat of the 
Equator . . . and into the intense cold 
of the Arctic Circle. 

With Wright-powered planes men 
have flown over the North and South 
Poles . . . circled the globe . . . accom- 


plished more famous ocean flights than 
all other engines combined. Thousands 
of hours are flown annually, in Wright- 
powered military aircraft, by the 
United States Army, Navy and Marine 
Corps and 25 foreign governments. 

Wright dependability knows no in- 
ternational boundaries. The list of 
Wright-powered airlines is proof of 
the world-wide preference for Wright 
Engine super power. 
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These facts make IRVIN AIR Chutes the standard equipment ( 
ments, the recognized leader of the world and they will serve 


Qround 

SOLID 

but 


SOFT 


Landing is the most difficult part of flying. And 
it's the "setting down easy” that is the art of it. 
The solid ground is solid unless skill is applied to 
the controls by the flier. Or, if forced to leave 
his ship, unless he carries a Chute and uses it. 


With an IRVIN, the ground is just as soft to 
land on from great height as it is to alight on 
when jumping from an ordinary 

VR-tWAf rifle and unrestrained impact so 
very final. The Air Chute, open 
above one’s head, removes this. 
With your instant IRVIN, an emergency descent 
becomes a slow, surprising delight. 


Indeed, after the snap of the opening Chute, the 
first sensation is that of — what would you think? 
—almost "deafening" quiet. The upper air with 
neither motor or prop to disturb, is a haven of 
the most intense solitude. 


And when you settle gradually, gently to earth, 
your contact with the solid ground is made un- 
believably soft by the air resistance of that great 


shimmering canopy overhead. 

So take an IRVIN aloft with you 
and enjoy the confidence of its 
proved performance of more than 


600 


vance from its first inception, its 
sound facilities for production in 


Lives Saved 


two hemispheres. 

af the Air Forces of more than 30 Govcrn- 
you equally as well. Write today direct to 


IRVING AIR CHUTE CO., Inc. 


Main Office and Factory 

West Coast Factory and Office 1670 JEFFERSON AVE., BUFFALO, N. Y. Canadian Factory 

1500 Flower St., Glendale, Calif. Ft. Erie, Ont., Canada 



AIR CHUTES 

"The Life-Preserver of the Air” 
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.LL assets of the Lockheed Aircraft Company 
have been purchased outright by a group headed by Lloyd Stearman, who will 
continue the manufacture of the famous line of Lockheed airplanes at Bur- 


hank, California. The experience and integrity of the new organization is 
^Hassurance that Lockheed ships will maintain their premier position as 
the fault’s! commercial airplnneji in the tcnrUL The new organization 

iWBII 

is in full operation and in a position to make prompt deliv- 

eries. Lockheed Aircraft Corporation, Burbank, California. 

Lloyd Stearman, Pres.-, Carl B. Squier, Vice Pres.-, Robert E. Gross, Treas.; Cyril Chappellet, Sec'y. 


LOCKHEED 
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When long-distance niglit-travel became a need, Boeing 
engineers produced the “80” for United Air Lines. Its 
advanced design afforded superior control and safety with 
essential comfort and convenience. It was the nation’s 
first long-distance night-flying multi-motored passenger 
plane running on regular air - line schedule — another 
instance of Boeing production years ahead of its time. 
Boeing Airplane Company, Seattle, Subsidiary of United 
Aircraft & Transport Corporation. 



* BOEING 

has always built 
tomorrows airplanes 
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A unified air express service 

What it will mean to the aviation industry 


By Monte C. Abrams 


O RGANIZED air transport is 
now in a pioneering period 
which will probably continue 
for another five or ten 
years. Of all its possibilities, air ex- 
press offers perhaps the most fertile 
field for further development and ex- 
pansion. Express matter is generally 
replaceable, whereas passengers and 


AI- 


: oper: 






may then be applied to the business of safety, comfort, or convenience, and the 
carrying passengers. loads will move at such time and in 

Aside from its special importance to such quantities as efficient operations 
the rest of the industry, express repre- demand. 

sents a very desirable type of traffic. Although transport operators have 
Speed requirements are not as high as not yet established nation-wide unified 
those of mail and passengers. Flying express services, it is astonishing to note 
equipment can be of the most economical the rapid gain which has been made 
type, with no concessions to passenger recently with this type of traffic. The 
faults of the present 


WHY NOT FIND OUT WHAT’S IN IT 


caution with passenger 
loads is greatly ham- 
pering further essen- 
tial developments not- 
ably night and bad- 
weather flying. With 

assume certain reason- 
able additions of risk 
in connectioi 


and 


cal develop- 
ments. Such a policy 
may make it practical 
to extend and intens- 
ify air transport oper; 


idly than might other- 
wise be done, and 
many phases of oper- 
ating technique per- 
fected in connection 
with express flying 



set-up, 
i Avi. 


outlined 
■ for 


November, 1931, 
still uncorrected. The 
basic fundamentals for 
an adequate system, 
laid down in the Feb- 
ruary, 1932, issue of 
Aviation are still un- 
satisfied, and the 


established to cover 
the entire United 
States — is apparently 

than it was a year 
ago. In spite of the 
failure to provide 
proper services, how- 
ever, the rapidly in- 
creasing express loads 
that the airlines are 
now handling support 
the conclusion pre- 
sented by the author 
in Aviation for De- 
cember, 1931, that a 
much greater volume 
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of air express traffic is available than has 
been generally realized. All evidence in- 
dicates that the growth may be very 
greatly accelerated through the provi- 
sion of a unified service. 

Potential traffic 

This article will outline some of the 
benefits that would accrue to the avia- 
tion industry as a result of handling the 
volume of air express traffic that a prop- 
erly developed unified service would 
generate. The author has previously 
advanced his theory, based on a series 
of surveys, that a proper service would 
develop an air express traffic at least 
equal to 5 per cent of the present rail 
express traffic, to be carried at a tariff 
approximately three times present rail 
express rates. On this basis the total 
annual express traffic for the country 
might amount to some 300,000,000 lb., 
with an annual gross income for the 
carriers of approximately $22,000,000. 
These figures are conservative, and are 
presented merely as a means of visualiz- 
ing the possible place of air express in 
the air transport picture of the near 

estimate of the possible volume of ex- 
press traffic to be developed by a unified 
service, the editor of Aviation stated in 
the "Aviation Platform” (Aviation, 
February, 1932) “We believe that the 
present volume of air express traffic 
can be multiplied by at least fifty and 
perhaps by a hundred or more, within 
the next few years, but it can only be 
done through a centralized and com- 
pletely impartial operating organiza- 
tion.” Assuming that present traffic is 
to be multiplied a hundredfold, the 
prospective volume would be approxi- 
mately 90,000,000 lb., or about 12,000,- 
000 ton-miles per year. Estimating 
gross income on this volume of traffic 
at the low rate of 30 cents per ton-mile 
(which it is already anticipated might 
be established) annual gross income 
would be at least $3,600,000. Even this 
very low figure is more than half the 
total income of the operators in 1931 
from passenger-carrying operations. 

It is quite evident on the basis of the 
above figures that actual operations in 
point of total traffic handled might 
more than double the present passenger 
transport loads in which case new in- 
come would be equivalent to more than 
half of present total income from pas- 
senger carrying. It is estimated that the 
additional cost of providing express 
service would probably not equal half 
the present cost of passenger carrying 
operations. There is every reason to 
believe that the income from express 
traffic, even if it did not exceed the low 
figure quoted, would represent an actual 
profit on the operation, materially help- 
ing present deficits resulting from pas- 
senger operations. 

It is possible that the lower of the 
figures quoted above is materially 


below that which would be actually re- 
alized, and that the true income from ex- 
press traffic might be more nearly $22,- 
000,000, or more than three times the 
present total passenger income. In any 
case, express traffic on the ton-mile 
basis may exceed the present total pas- 
senger traffic when a unified system is 
properly established. Since this traffic 
will probably be carried in new equip- 
ment specially built for the purpose, ex- 
press operations as outlined may at least 
equal the present activity in passenger 
carrying. Total air transport activities 
—except the carrying of mail — might be 
at least doubled. 

Operators and manufacturers 

Consider separately the two general 
divisions of the aviation industry to be 
most affected by volume air express de- 
velopment; the air transport operators, 
and the aircraft manufacturers. Evalu- 
ate also the influence of the development 
of express traffic from two viewpoints; 
first, benefits to the industry com- 


of equipment that does not 


mercially, and second, benefits in connec- 
tion with technical progress. 

Air express traffic is not tempera- 
mental ; it has no nerves, and it is not 
particularly critical of the service 
rendered. Bad weather will have much 
less effect than on passenger service, 
for obvious reasons. Shippers of air 
express loads will rarely hesitate to send 
a consignment because of the prospect 
of increased hazard due to unknown 
weather conditions, since the loads are 
insured and are replaceable in almost all 
cases. For the same reason, occasional 
crashes will have relatively little effect 
on volume of business. In common with 
mail loads, express loads do not flutuate 
violently with the seasons as does pas- 
senger traffic. This uniform flow will 
present a much more efficient operation 
than does the "jumpy” passenger traffic 
of the present period. 

Again, air express traffic, once de- 
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veloped on a large scale, becomes "auto- 
matic,” or self-perpetuating, to a much 
greater degree than does passenger 
traffic. Passenger traffic at the present 
time is subject to whims and fancies. 
It is hard to get and hard to keep for a 
variety of reasons. A first-timer, if 
bothered by noise or cold, if air-sick, or 
if frightened, may not patronize air 
transport for a long time again, if ever, 
and may discourage travel on the part 
of others. Air express traffic, on the 
other hand, should continue at a fairly 
uniform rate when once established. 

This development of a new class of 
traffic on a large scale should do as 
much to sell the use of all air transport 
facilities to the public as anything that 
has been done to date. The air mail 
service has done much to encourage 
passenger travel by air. The chief value 
of the air mail service, however, has 
been in the provision of flying service 
and facilities of which passengers could 
take advantage. The actual value of 
letter mail by air as a sales agent of air 


travel may be considered slight. A 
letter is a light thing of little bulk. The 
fact that it has been carried by air is 
not impressive. It is doubtful if many 
people are moved to consider the prop- 
osition that because a 1-oz. letter has 
been carried by air they, themselves, 
can be flown safely and in comfort. 
When package after package comes 
through by air; when business men 
regularly receive air shipments weigh- 
ing hundreds of pounds and of very 
appreciable bulk, people may be in- 
fluenced to undertake the use of air 
transport for their own personal travel. 
“Fareicell, Romance!” 

Furthermore, there is no romance at- 
tached to air express activities. It is, 
and will probably always remain, a very 
matter-of-fact sort of an enterprise. As 
such, it is bound to exude an atomos- 
pherc of stability that will do much 


C. In three previous articles, published in recent issues of 
Aviation, Mr. Abrams has outlined his idea of a perfect air 
express business and of its great possibilities in promoting the 
welfare of air transport companies. In the present article he 
summarizes the arguments for such a service, the conditions 
under which it ought to function, and the grounds of his con- 
viction that an enormous volume of express shipments can he 
attracted into the air. Mr. Abrams has a great deal to say to 
transport operators, but his observations will be equally serv- 
iceable to the aircraft manufacturers. He calls for a type 
now exist in the United States 
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to impress the lay public with the fact 
that avation is now no longer a side- 
show or an adventure. Probably noth- 
ing that could be done would do as much 
to dispel this unhealthy glamour which 
now surrounds air transport operations 
as would the wholesale transportation 
by air of great volumes of merchandise, 
dry goods, flowers, machinery, periodi- 
cals and newspapers, vegetables, fish, 
auto supplies, and other every-day com- 
modities. If air transportation is so 
prosaic that all sorts of heavy express 
loads are reguarly carried, it cannot 
be too much of an adventure for an 
ordinary individual to undertake. 

Widespread development of air ex- 
press should also serve to increase air 
mail loads. In order to maintain close 
control the majority of air express ship- 
ments will no doubt be accompanied 
by bills of lading, notices of shipment, 
or letters of instruction sent forward by 
air mail. In general, all correspondence 
relating to air express shipments, pros- 
pective or otherwise, would be carried 


skeleton of an air transport industry 
and pumping vitalizing life blood into 
its circulatory system. Air express 

same routes and terminals may be used ; 
the same communications and dispatch- 
ing systems ; the same radio beacons and 
other navigation aids; the same shop 

operating executives and general 
operating and overhead machinery 
might serve the air express operations 
as now function chiefly for mail and 
passenger services. Since it is pro- 
posed that most of the express be carried 
in special express planes, whose number 
is estimated to be about equal to the 
present number of passenger transports, 
present operation schedules may be 
doubled. The doctrine of profitable 
operation through intensive use of all 
facilities and equipment, both ground 
and flying, has been well established. 
Increased operating intensity brought 
about by express traffic should make it 


though it has been the subject of very careful preliminary 
studies in a number of aircraft engineering departments. 
C. The author’s prophecies on the magnitude of air express 
business may or may not command general agreement, but we 
believe that almost everyone can accept two of his conclusions, 
to wit: (1) that the attaining of any very great measure of 


of which may later be applied to other 
types of aircraft Accessories and in- 
struments may be tried out in connec- 
tion with express operations, which 

passenger transport service. No 
routine or factory testing can ever take 
the place of actual service operations — 
yet there are many innovations which 
operators would hesitate to try out on 
human cargo, but which may be proved 
up in connection with express opera- 
tions. New instruments, fog-flying de- 
vices, instrument landing system, 
television apparatus, etc., may be tried 
on express and mail planes and after 
they have proven satisfactory they can 
then be applied to passenger transport 
operations. 

Not only would the development of 
air express traffic benefit the aviation 
industry in the various ways that have 
been outlined, but it will also have a 
material affect on the problem of na- 
tional defense, and upon the development 
of all commerce and industry in this 
country. Large cargo planes such as 
must be developed for transporting air 
express .loads should prove ideal for 
numerous military uses such as the 
general freighting of emergency army 
supplies, troop carriers, aerial ambul- 
ances, and even for bombing. Certainly 
the existence of a large fleet of express 
carrying airplanes, together with an 
efficient system for their nation-wide 
use, will greatly simplify the problem of 
national defense. 

The transportation scheme 


success for air express will depend upon the establishment of 
a completely unified handling organization in which all oper- 
ators participate; and (2) that the specialized express-carry- 
ing airplane of large payload capacity and of comparatively 
moderate speed is worthy of the most serious consideration. 


on by air mail. While it is not easy, nor 
necessary to predict just how the 
Congress and Post Office Department 
will arrange to eliminate the gap be- 
tween air mail and first class mail, it 
is probable that the provision of load 
carrying capacity at relatively low rates 
will bring beneficial action earlier than 
might otherwise be effected. When a 
system is set up which will carry loads 
at 30 cents per ton-mile and provide 
fast and frequent service to the entire 
country it is only logical to suppose 
that the government will arrange to 
make use of it on a large scale for mail 
carrying. The establishment of a unified 
express system should act as a powerful 
stimulant to the “mail by air” trend. 
Filling out the skeleton 
The most material advantage to be 
found in the development of volume air 
traffic would be in filling out the present 


possible to operate many routes at a 
profit which do not otherwise show any 
possibility of profitable operations for 
a long while to come. 

The benefit to general technical de- 
velopment in the aeronautic field, 
brought about by the needs of a volume 
air express service, should be enormous. 
Not only will such developments ap- 
pertain to the field of express carrying, 
but they will also apply with material 
force to all phases of flying. 

New designs and construction 

In general, it is probable that we will 
see an entire new field of aircraft con- 
struction developed — just as the truck 
manufacturing field differs materially 
from that of pleasure car manufacture. 
As this new equipment is built and 
tested there should be many opportuni- 
ties for testing new technique in both 
manufacture and operation, the results 


Finally, the provision of such an air 
express service as has been outlined 
should make it possible for all com- 
merce and industry in this country to 
reach a new high level of efficiency. In 
any commerce there are always premium 
goods, the efficient handling of which 
vitally affects the distribution of vastly 
greater quantities of goods. Examples 
are found in style models of all sorts; 
samples of grain, and silk, and mis- 
cellaneous manufactured products; mcr- 

rapid distribution of certain mer- 
chandise; machine parts vital to the 
maintenance or operation of all sorts 
of machines; and many other kinds of 
material and supplies. By speeding the 
interchange of such premium goods, 
and through the closest coordination of 
air express shipping with telephone, 
telegraph, teletype, cable, radio, or air 
mail, it should be possible for all com- 
merce and thereby all industry to 
operate more efficiently. A flow of com- 
merce smoothed out and “elasticized” 
through the proper development of air 
transportation, should improve industrial 
organization. Production and distribu- 
tion must be geared to the proper ratio, 
and much of the loss that now occurs 
between the production and assembly of 
raw materials and their final consump- 
tion might be eliminated. 
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THE UNITED STATES OF AMERICA (PART TWO) 


The equipment of 
air forces 



By Edward P. Warner 

Editor of Aviation 


nearest to existing exclusively 
in the air. The observation pilot must bi 
schooled in the tactics of surface armies 
and in the characteristics of surface 
ships, and must plan his whole course 
with reference to what lies below. The 
function of the bombing plane is to at- 
tack objects, fixed or moving compara- and Boclkc 
tively slowly, upon the surface. Attack laymen, 
aviation and patrol aviation both ha\ 
missions bearing on surface condition 
but the great function of the pursuit ai 
plane and its pilot is to fight in the ai 
During the time when pursuit aviatic 
is performing its primary mission 
lives in a purely aerial world, and tl 
surface of the earth might as well not tar; 
exist, except for the occasional necessity anc 
of taking anti-aircraft fire into account knc 
and operating at an altitude which will tioi 
keep its hazards within reasonable are 
limits, — and of course for having to cor 
reckon with the wind in planning to get so 
back home before the fuel runs out. fan 
It may be for the very reason that it w 1 
seems the most purely aeronautical of 

the human heart thrills to an enterprise 
in which one man has to stand alone that," i 
and carry the burden alone, — or it may tachcd 
be because fighting is a good straight- 
forward thing that anybody can under- 
stand, — that pursuit flying hi 
mantic appeal that no ot' 
military aviation possesses 
heroes of 1914-18 were the fighting such 
pilots. Small boys, growing up in eager lot of flyinf 


anticipation of the time 
could be a part of the 
merit, dreamed of roving about the sky 
with ready machine gun. The names of 
Rickenbacker, Luke, Lufbery, Guyne- 
Fonck, Ball, Bishop, Richthofen, 
re by-words even among 
bombing pilot ever got 
into one morning's newspapers he was 
forgotten before the next but the 
fighters remained as glamorous figures, 
lone adventurers, the knights in shin- 
ing armor of the twentieth century. 

An olficer attached to observation, 
bombardment, or any other type of mili- 
tary aviation except pursuit never is, 
and never could be, any good unless he 
■s much of general military opera- 
. Even for the pursuit pilot they 
significant, but his task is more 
nitrated. During the war it was 
re ry concentrated that, like the 


tinctly mediocre pilots, and there is at 
least one legandary tale of a man who 
was so totally unable to learn to fly that 
his instructors finally became disgusted 
and sent him off to the front, thinking 
that he would thereupon cease to worry 
anybody. He contradicted their calcula- 
tions by bringing down two German 
planes on his first flight, whereupon his 
superiors decided to forgive him his 
habit of more or less completely wreck- 
ing an airplane on every third landing. 
Why “pursuit”? 

If the function of the type of opera- 
tion that we are discussing had to be de- 
fined in a single word, "fighting" would 
be the only one that could be used. Yet 
only in the United States Navy are the 
airplanes regularly known as fighters. 
In almost every other service, including 
our own Air Corps, they bear names 
that derive from the original idea, born 
in the early days of the War, that the 
business of the type was to use its high 
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speed in catching up with, and its 
meager armament in shooting down, ob- 
servation or other working airplanes 
which would be totally unarmed. All 
through the years of 1916 ^ and 1917, 

grand scale and taking the characteristic 
forms of the individual combat and of 
the protracted mass melee, all the 
nations concerned clung to a terminology 
which had nothing to do with fighting, 
and that had been originated at a time 
when aerial combat was thought to be 
either totallv impossible or quite un- 
likely. It still survives. 

As a matter of fact, the pursuit air- 
plane seems more accurately named now 
than it did a dozen years ago. By no 
stretch of the imagination could a pro- 
longed melee, with all the combatants 
maneuvering on approximately the same 
level and remaining over a compara- 
tively small area, be described as "pur- 
suit." The tactics that were first 
created in embryonic form by Richt- 
hofen’s flying circus in the last eighteen 


months of the War, 
and that have since 
been very highly 
developed in the 
United States, fit the 
name much better. 
When pursuit air- 
planes operate in 
squadrons and when 
their normal tactic 
is to dive in forma- 
tion from superior altitudes onto a group 

ever they may be, concentrating their 
attack in one withering blast of fire, 
they become pursuit ships in very fact. 
Post-War pursuit takes a new start 
There was no mass production during 
the War to shackle American pursuit 
development after 1918 to a dead past. 
In planning its observation work, the 
Air Service after the armistice was 
faced with the fact that there were sev- 
eral thousand DH-4’s on hand and that 
they could not arbitrarily be discarded. 
Of pursuit airplanes, however, there 
were almost none, and the development 
of pursuit equipment could start from 

Sundry efforts had been made to build 
pursuit machines of various European 
designs in American factories. None of 
them turned out well, and all the con- 
tracts were cancelled. By subsequent 
agreement with the Allies we concen- 
trated upon a training and observation 


program, and our combat forces de- 
pended upon European factories to fur- 
nish them with Spads, Nieuports, Sop- 
with Camels, and SE-5’s. Our trained 
pursuit personnel came home after the 
armistice, full of ideas for the improve- 
ment of pursuit equipment and pursuit 
tactics. They left their airplanes behind, 
and they found a clean slate on which 
to write. 

In the meantime, however, at least 
one purely American pursuit airplane 
had been made ready for trial. The 
Thomas-Morse MB-3, which was to be- 
come the cornerstone of our post-War 
pursuit activity, was completed and 
tested just as the war was ending. 
Showing distinct Spad influence, it was 
a biplane of low aspect ratio, with wings 
of equal span. A 300-hp. engine, de- 
signed by Hispano and built by Wright, 
drove it at the then extraordinary speed 
of 164 m.p.h. After a year or two of 
discussion, and study of a variety of 
tentative designs, and after buying 62 
MB-3’s from Thomas-Morse in 1920, 
the Army issued invitations to bid on 
the construction of 200 MB-3A’s. The 
Boeing Company got the business, and 
the contract is a memorable one. It 
still stands as the largest order (in num- 
ber of planes) ever placed in time of 
peace for military airplanes other than 
training machines. It was one of the 
first and most notorious applications of 
the policy of recognizing no proprietary 
right in design, but of letting subsequent 
construction under privately-developed 
designs out to the lowest bidder, — a 
policy which naturally occasioned 
frantic alarm and violent protest from 
the industry. 

The Boeing factory has remained in 
production on pursuit machines ever 
since, but since that time it has always 
been the Boeing Company's own designs 
that have kept it busy. The MB-3’s, 
built at Seattle, remained the standard 
pursuit type of the Air Corps until 1923 
and were used in the first race for the 
John L. Mitchel pursuit trophy, com- 
peted for by the First Pursuit Group at 
Detroit in 1922. 

The Army also bought several mono- 
planes between 1921 and 1922, mostly 
from Thomas-Morse and Loening. One 
of them put under trial at about that 
time made a name for its pilot by en- 
rolling him as the first member of the 
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Caterpillar Club after aileron flutter had 
disintegrated the wings of the plane. A 
whole series of alarming experiences 
with flutter, then a little-understood 
phenomenon, was in fact largely re- 
sponsible for the virtual elimination of 
monoplanes from consideration. The 
lineage of the modern pursuit ship traces 
most directly from the PW-1 biplane, 
designed and built at McCook Field in 
1921. In general appearance it showed 
a close similarity to most of the stand- 
ard pursuit planes delivered to the Army 
and Navy in the last eight years, except 
that it was much less clean in form 
around the nose of the fuselage than 
its successors have become. 

The symbol PW-1, with the other 
PW’s that went before it, is worthy of 
note. It is a reminder of the extent to 
which the needs of the air service were 
supposed to be diversified in the years 
immediately following the war. Between 
1919 and 1922 specifications were is- 
sued and orders were placed for no less 
than six distinct types, — high-altitude 
water-cooled pursuit, air-cooled pursuit, 
ground (or low-altitude) pursuit, night 
pursuit, two-seater pursuit, and “alerte.” 
The first five are self-explanatory. The 
sixth was a light machine, for very 
quick take-off and climb up to the zone 
of combat as soon as the approach of 
enemy bombers should be signalled. It 
corresponded to what the British have 
since called a "home defence scout,” or 
to what the French now describe as 
"appareil jockey.” 

Racing lakes a hand 

The status which American pursuit 
aviation had reached by 1925 was a com- 
plex of two sets of influences. One of 
them was represented by the develop- 
ment through the MB-3 to the PW-1. 
the result of direct service experience 


and of analysis and criticism by veteran 
pursuit pilots. The other influence was 
furnished by the Pulitzer races. 

The first attempt at a super-speed 
military plane in the United States had 
been the Curtiss-Kirkham triplane, built 
in 191S, and mounting the first of the 
high-powered twelve-cylinder Curtiss 
engines. 

In 1919 the Air Corps began to 
take a very definite interest in racing 
and backed an entry, which had but little 
success, in the Gordon Bennett Air- 
plane Race in France in 1920. In 1921, 
Admiral W. A. Moffett became chief of 
the Navy Bureau of Aeronautics, and 
immediately manifested his impatience 
with any theory that naval aviation 
should be limited to flying boats and 
low-powered seaplanes. His demand for 
more and more speed in naval aircraft, 
and his enthusiasm for racing as a 
means of encouraging the development 
of speed, were positive and unremitting. 
In both services, "the racing plane of 
today is the fighting plane of tomorrow" 
became a much-used slogan. In 1919, 
almost all the emphasis had been laid on 
maneuverability. By 1922, it began to 
shift to speed. 

The autumn of 1922 found both serv- 
ices with fully-developed racing pro- 
grams, and competing against each 
other for the Pulitzer trophy at De- 
troit. No less than fifteen machines 
started in that race, and all of them 
were Army or Navy entrants. The 
Army alone entered the products of five 
different factories. 

The winner of the 1922 Pulitzer, as of 
every Pulitzer race thereafter except 
one. was a Curtiss biplane, and the case 
of the biplane as a pursuit type was 
strengthened accordingly. In 1922 the 
process of cleaning up the structure had 
already been carried very nearly to the 
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limit of possibility. Although the Curtiss 
machine that won the 1925 race ex- 
ceeded the 1922 winner by 43 m.p.h., 
most of the improvement was due to 
increase in horsepower. The greatest 
of all aerodynamic innovations was 
made in 1922, when wing-surface radia- 
tors were first applied. The speed was 
immediately stepped up about 20 m.p.h., 
and plans were at once made for incor- 
porating the new feature in standard 
pursuit equipment, — in sublime confi- 
dence that some scheme would sooner or 
later turn up for overcoming the obvious 
vulnerability to machine-gun fire of the 
wing radiator and its equally appalling 
maintenance characteristics and tend- 
ency to develop leaks in service. No 
scheme has turned up yet. and the wing 
radiator's life in pursuit use was short. 
It was practically limited, in fact, to the 
PW-8. which was offered to the Army 
by the Curtiss Company in 1922, and 
became the successor of the MB-3 
Pursuit Group. It was a two-bav bi- 
plane with wings of equal span, and 
showed a speed of 178 m.p.h. and a 
service ceiling of 24,000 ft. 

Sesqui planes Irinm phanl 

The next step was the introduction of 
the wing arrangement which has been 
almost standard throughout the last 
seven years. — a scsquiplanc with tapered 
wings and with a single inter-plane strut 
on each side of the fuselage. The 
Boeing Company brought out the first 
of that school in the PW-9 in 1923, the 
first of the notable Boeing contributions 
to pursuit design : Curtiss quickly fol- 
lowed with the PW-8B. The major dif- 
ference in the general form of the ma- 
chines. and it is a difference that has on 
the whole persisted in all subsequent 
Curtiss and Boeing products, was that 
the Curtiss design had a heavy stagger, 
while the Boeing had none. 

Although the scsquiplanc still rules 
the field, there has been an almost steady 
reduction in the amount of overhang. 
The same machines have in many cases 
been offered both for Army use and for 
service on board the aircraft carriers, 
and in carrier duty deck space is of such 
value that every possible effort is made 
to reduce the extreme span. Reducing 
the inequality of area in the wings of a 
sesquiplane is one obvious means of tak- 
ing something off the span of the upper 
wing, and it has been done. 

The Boeing PW-9 succeeded the Cur- 
tiss PW-8 as standard pursuit equip- 
ment in 1925. and remained in the lead- 
ing position until 1929. Since then the 
pendulum has swung between Curtiss, 
with P-lC's and P-6's. and P-6E's. and 
Boeing, with P-12’s and P-12E’s in 
various minor modifications. The gen- 
eral evolution has been towards increas- 
ing compactness of design ; towards the 
use of deeper and shorter fuselages; 
lighter structures, with duralumin-tube 
fuselages replacing welded steel ; and 
more careful shaping of the nose of the 
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fuselage on the planes with liquid-cooled 
engines, in order that effective radiator 
resistance might be reduced to a mini- 
mum. There have been no more wing 
radiators on service planes since the 
PW-8, but on such machines as the Cur- 
tiss P-6E of 1930 the radiator is so 
carefully set into the lower surface of 
the fuselage that the added resistance is 
very small. The growing availability 
of prestone for cooling, first regularly 
adopted with the P-6E, has of course 
simplified the radiator resistance 
problems. 

The Navy sets to work 

Pursuit was an Army problem long 
before the building of fighting planes 
had begun to disturb the Navy seriously. 
Nevertheless, naval activity in the field 
was quite independent of the Army's 
work, and it was only after several 
years of independent development that 
the two services began to draw together 
on their equipment. The fact that they 
were racing against each other with 
practically identical planes built in the 
same factory no doubt played a large 
part in finally bringing them to a com- 
munity of view of what a fast fighting 
craft needs. 

The first Navy fighter was the TS-1, 
an odd-looking biplane developed in the 
Naval Aircraft Factory, unusual in its 
use of a Warren truss and in carrying 
the lower wing across below the 
fuselage in accordance with the practice 
first introduced in the British Bristol 
fighter, and equipped with the first of 
the Whirlwind engines to go into serv- 
ice. The TS-1 was good for only 
about 125 m.p.h., but it served admirably 
as the "dog” on which experiments 
could be tried while air fighting tactics 
were being developed in special refer- 
ence to naval requirements. The 
original plan of course was to mount 
the machine on floats, but it did its first 
work as as a seaplane, but it went onto 
the carrier Langley as soon as that ves- 
sel was commissioned. 

The fighter based on a catapult, and 
the fighter operating as a seaplane from 
a base in sheltered waters, have largely 
disappeared from the naval picture. 
Fighting development as the naval air 



is exclusively con- 

craft carriers, two 
squadrons of fight- 
ers being based on 
the Lexington and 
the same number on 
the Saratoga at present. The technique 
of flying from carriers has been carried 
to a point where it now imposes aston- 
ishingly few restrictions on the design 
of the airplanes used, but it is still 
necessary to have some regard to its 
special features, and in 1926 and there- 
about they played a large part. The 
forward vision from a carrier plane 
must be exceptionally good. Hence 
there is general insistence on an adjust- 
able pilot's seat, that can quickly be 
raised by several inches when coming 
in to land. The landing gear must be 
exceptionally rugged, and the landing 
speed must be within reason. 

The first definite statement of speci- 
fications for carrier fighters was issued 
by the Navy in 1926, when a comneti- 
tion for me type was held. Several ma- 
chines were submitted, but the only one 
that presented any elements of striking 
novelty was a Curtiss, the F-7C1. It 
was a biplane, differing from the Army 
Hawks in having wings of equal span. 

The competition had but little lasting 
effect. The Navy’s fighting develop- 
ment continued the even tenor that had 
already been established before it was 
announced. As early as 1925 there had 
been a number of purchases of Curtiss 
Hawks, built to the general design de- 
veloped for the Army, but fitted with 
floats. By 1927 the determined policy 
of the Bureau of Aeronautics, to insist 
on air-cooled engines for all purposes, 
had become the controlling factor in the 
fighter field, and both Curtiss and 
Boeing had modified their Army design 
by installing Wasp engines. 

A series of Curtiss and Boeing de- 
signs followed each other onto the car- 
rier decks. The most striking innova- 
tion appeared in 1929 with the delivery 
of the Boeing F-4B-1. which showed up 
almost the same time in the Air Corps 
under the designation P-12. It was the 
first modern pursuit airplane to be engi- 


neered irom the ground up around an 
air-cooled engine. The F-4B still form 
the backbone of the equipment of the 
Navy’s fighting squadrons, with 80 of 
them in the service at the present time 
and 60 more on order. 

What governs design? 

Our description of pursuit and fighter 
evolution from 1920 to 1930 has so far 
related to features that would be ap- 
parent in the most superficial examina- 
tion. It is time now to go back and look 
a little farther beneath the surface. 

It has already been remarked that the 
increase of 40 m.p.h. in racing speed 
between 1922 and 1925 was due princi- 
pally to increase of power. The same 
cause brought about most of the im- 
provement of pursuit performance be- 
tween 1923 and 1930. as is apparent 
from the table at the bottom of this 
page. While military equipment was 
being steadily increased in variety and 
in weight, — while the load factors and 
the structures were being periodically 
raised. — while the gross weight of a 
typical single-seater fighter went up 
some 50 per cent, — there was a gain of 
about 50 m.p.h. in maximum speed, and 
the service ceiling remained sub- 
stantially unchanged. Increase of power 
did the trick. — an increase of from 300 
to 600 lip. in liquid-cooled engines, 
coupled with the production of an air- 
cooled engine which gave 20 per cent 
more power in 1931 than had been ob- 
tained from the water-cooled pursuit en- 
gine in 1923. The gradual acceptance 
of higher landing speeds also played a 

At the end of the war American pur- 
suit airplanes were being built for a 
maximum load factor of 8.5. the same 
figure as was then, — and still is, — used 
in Great Britain. American pilots 
were seemingly more insistent on vio- 
lent recoveries than those of the Royal 
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Air Force, for about 1923 structural 
troubles began to occur with alarming 

failure of two of the machines entered in 
the 1924 Pulitzer race. Load factors 
were increased as a result, first by the 
Army and subsequently by the Navy, 
and are now about 50 per cent higher 
than they were a dozen years ago. The 
need for increased factors was of course 
accentuated by the introduction of div- 
ing tactics. When the pursuit group 
subordinated individual combat in favor 
of diving on the enemy force in large 
formations, and when the Navy took to 
dive bombing, it became necessary not 
only to increase the load factors on the 
wing but to stiffen up every element of 
the structure. The metal tail surfaces 
on the P-12 are one particular mani- 
festation of the general tendency of 
structural design of 1927-29. 

Back seals for pursuit planes 
In all that has been said so far pur- 
suit machines have been discussed as 
though they were inevitably single- 
seaters. In practice that has usually 
been the case, but the two-seater fighter 
is neither unknown nor extinct 
The British forces were particularly 
impressed with the possibilities of two- 
seater pursuit during the latter years of 
the war, and developed the Bristol 
Fighter, later more generally used as an 
observation plane, for that service. The 
first Loening monoplane to be delivered 
to the Army, completed during the sum- 
mer of 1918, was a two-seater pursuit. 
The next attempt to construct to the 
specifications was made in 1923, when 
the TP-1 was designed and built at Mc- 
Cook Field. The TP-1 was the work of 
Messrs. Boulton and Kerber, now of the 
engineering staff at the Glenn L. Mar- 
tin plant and president of the Spartan 
Company, respectively. It showed excel- 
lent performance, but it was dropped 
cold as the result of the decision to 
abandon “official design” and to depend 
exclusively on the industry thenceforth. 

Within the past two years the two- 
seater has begun to come back, both in 
the Army and in the Navy. In the 
Army its re-appearance has been in the 
shape of the P-16, a Berliner-Joyce pro- 
duction with Curtiss Conqueror engine. 
Twenty-five of them have been ordered 
by the Army Air Corps for service test. 
In the Navy there was a marked change 
in tactical doctrines during 1927 and 
1928, and the two-seater fighter and 
specialized dive bomber were the prin- 
cipal beneficiaries. The Vought Corsair 
had been so impressive in its first yeat 
of service that it seemed to various of- 
ficers taking a prominent part in the 
development of service equipment that 
it should be possible to develop the two- 
seater fighter with performance very 
little inferior to that of the best single- 
seater fighters then in use. The Curtiss 
Company got the contract, and of the 
resultant machine, closely similar to the 


Helidiver observation plane in general 
appearance, 28 were ordered betwen 
1928 and 1930. The Berliner-Joyce and 
the Curtiss planes are all biplanes of 
more or less normal form. New two- 
seater fighters, expected to give con- 
siderably higher performance than any 
of their predecessors, are now under 
development. 

The Berliner-Joyce company is con- 
nected with another important innova- 
tion. Temple N. Joyce was a pursuit 
pilot in France, and during his experi- 
ence there he acquired strong conviction 
on the subject of interruption of the 
pilot’s visual arc by the upper wing of 
a biplane. His feelings lost nothing in 
warmth with the passage of time, and 
in the P-16 he finally found a chance to 
do something about it, for the P-16 was 
the first American military plane to go 
into regular service with “gull-wings,” 
or a virtual interruption of the upper 
wing across the fuselage. 

Monoplanes come back 

At this point we pick up another 
broken thread. Monoplanes had never 
been very popular in American pursuit 
aviation, and they disappeared even 
from the experimental area in 1923, 
with the last of the MB’s. They began 
to come back in 1930. Boeing built ex- 
perimental monoplanes both for the 
Army and the Navy, and within the 
past few weeks they have completed 
another. Designated the XP-936, it is 
of low-wing form, with dural wing cov- 
ering and a supercharged Wasp. The 
performance has not been released for 
publication, but the general appearance 
suggests something over 220 m.p.h. at 
low altitudes. The Army is now bring- 
ing out too, a two-seater, low-wing 
monoplane with a Prestone-cooled Cur- 
tiss Conqueror and a retractable landing 
gear. It will reach service test the 
coming summer. Although they have 
not yet reached the point where their 
characteristics, or even their source can 
be publicly discussed, it is known that 
other monoplanes arc under develop- 

These curious cycles of popularity and 
oblivion have always been characteristic 
of monoplanes in almost all countries. 
Principally as the result of unexpected 
aerodynamic and structural difficulties, 
especially in the days when little was 
known of the characteristics of thick 
wing sections and still less of the causes 
and nature of wing flutter, monoplanes 
as a type have been prone to suffer from 
sudden panics among their potential 
users. Our knowledge of aerodynamic 
and structural theory has now pro- 
gressed far enough so that there should 
be no occasion for any categorical de- 
barring of the type in future. 

The swing back towards the mono- 
plane is one of the notable features of 
pursuit development of the last year, 
and one of the things that seems likely 
to develop into a continuing trend. 
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Another apparent trend leads the de- 
signer away from steel and into the 
light alloys. The Curtiss XF7C-1, 
built in 1927, was the first pursuit ma- 
chine to forsake the classic welded steel- 
tube fuselage in favor of riveted 
duralumin tubes. The P-16 was the first 
to introduce metal wing spars, in pur- 
suit aviation, although they had been 
used some years previously in other 
types. The present tendency, as in most 
other types under development for the 
Army, is towards the duralumin 
monocoque fuselage. The XP-936 ex- 
emplifies this. 

A third trend of importance ac- 
centuates performance. For a period of 
several years the principal stress was 
thrown upon the military qualities and 
good maintenance characteristics. The 
amount of equipment carried was in- 
creased. The pilot’s accommodations 
were made more comfortable in order 
that he might function more efficiently, 
and the performance remained almost 
unchanged. Now, despite the fact that 
there has been no official American 
participation in high-speed competitions 
for a number of years, the pendulum is 
swinging back towards a demand for 
greater emphasis on high speed, and so 
on aerodynamic fineness. 

The fastest machine listed in the table 
on page 292 makes 189.5 m.p.h. There 
are, however, a number of experimental 
machines under development which are 
expected to do considerably better, al- 
though full details are not yet available. 
In recent testimony before Congressional 
committees on the Appropriation Bills 
for next year, General Foulois said that 
there would be pursuit planes coming 
out in the spring of 1932 which would 
do approximately 250 m.p.h. They were 
to be furnished with liquid-cooled power 
plants. Commander Mitscher of the 
Navy reported the existence of a two- 
seater fighter, under trial by the Navy, 
making 195 m.p.h. 

In the opening paragraphs of the 
article mention was made of the six 
pursuit types that were recognized by 
the Army in 1921. Almost all the pur- 
chases in the past ten years have really 
been made in a single category. At the 
moment it would appear that the only 
distinctions that can be drawn are be- 

and. to a very limited extent, between 
th pursuit machine intended exclusively 
for high-altitude fighting and that which 
must be able to function efficiently at 
low altitudes and to show a very high 
maximum speed near the ground. 

It appears likely, however, that there 
will be a certain increase in specializa- 
tion in the near future, and in particular 
an increased differentiation between 
low-altitude and high-altitude pursuit. 
The extent to which that can be pressed 
will of course depend largely upon the 
willingness of the Bureau of the Budget 
and Congress to provide the necessary 
funds for the proposal. 
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A close observer of aviation asks a question 


Where is 

the executive? 

By 

James B. Taylor, Jr. 


T HE aircrait industry seems to liable to criticism for no: having thought 
be an outstanding example of of it first himself, 
a young industry in which, If a representative of a company 
while there is a great deal of manufacturing oleo struts, floats, or any 
enthusiasm, there has been a sad failure other important parts, goes to a large 
to get down to fundamental business manufacturer to try and sell his prod- 
principles, — for, after all, practically all uct, the first person he is sent to is 
business must be run on die same funda- likely to be the chief engineer or one 
mental principles in order to make of his assistants, who will be firmly 
money. The executive, in any success- convinced that his own department can 
ful business, is defined as the man to turn out a better article than any out- 
make the final decision on matters of sider. In 99 cases out of 100 the com- 
His further 



fun 

costs, and r 
the total cos 




dominate the busi- 




of the chief 
engineer of any of 
the automobile com- 
panies, but almost 

aviation can tell you 
the chief engineer 
of the aircraft 
company. I do not \ 
part the engineer has to play. 1 am an 
engineer myself by training, and fully 
realize the import: ' ' ' 


The author of this article is a difficult 
gentleman to define. He is a sportsman pilot, 
a private owner, an airplane salesman, and an 
industrialist. He is educated as an engineer, 
and experienced in business administration. 
He has done a great deal of experimental 
and test flying. And it has all left him with 
strong convictions on some of the funda- 
mentals of the aircraft industry and its con- 
duct. No doubt his article will excite con- 
troversy and some dissent. It presents the 
very explicit views of a close observer and a 
candid friend of the aeronautical industry. 


twelve firms should be able to produce 
them cheaper than the firms themselves, 
whose individual production could 
hardly be one-tenth of his. The same 
thing applies to many other parts of 
aircraft, such as ribs, ring cowls, etc. 
I know of one company which charges 
$190 for a ring cowl for their ship, 
while an identical cowl can be bought 
from another company for $110 retail. 
Possibly the first company makes no 
money at $190, probably neither does 
the second one at $110, but it seems a 
matter of good business for the first 
company to make a deal with the 
second and buy the rings. The reason 
they do not is found again in the fact 
chief engineer states that the 


other 


i inferi 


a his o 




In another instance, it was pointed 
out to a well-known designer that a very 
big concern, formerly entirely devoted 
to automotive work, was equipped to 
make spot-welded ribs made of stainless 
steel. These ribs have been approved 
by the Department of Commerce and 
can be bought at a very reasonable 
price, weigh practically no more than 
a wooden rib, and are much stronger. 
The designer, however, stated that in 
his opinion wood was the only thing 


belittle the pany will not have the faintest idea just 
what their home-made strut or float 
costs them. This is where the executive 
of the profession should come in. He should be able 
ust be realized that to weigh the cost of his company's 
heavily biassed by product impartially with that of the 
own opinions, and also in many outside supplier, and decide which is 
really cheaper, taking quality fully into 

i outside manufacturer 
making struts, for example, for ten or 


vould n 


i give 




of his 


theii 

to justify their own work. In other account. It 
words, if the engineer reports favorably 
on a new idea from the outside he is 


outside company for fear they 
would copy it. This certainly seems to 
be a very short-sighted policy. 

There is also a tremendous amount 
of duplication of effort in the aircraft 
industry. Four or five of the large com- 
panies have their own private wind 
tunnels and their engineers will tell you 
that these tunnels are invaluable largely 
because they are afraid that if they 
went to one of the commercial tunnels, 


such as M.I.T. or N.Y.U., someone 
might hear of the work they were doing 
and copy it. It is again a matter of 
general principle that any firm that has 
to copy another firm’s ideas is not going 
to last very long If they have no engi- 




n de- 


signs, and in this way keep ahead 
the other fellow, they will certainly not 
get far copying their competitor, as he 
will always be one step ahead of them. 

When one goes through an aircraft 
factory and looks at the amount of work 
required in making an airplane, even in 
small production, it seems that the costs 
are way too high when compared to 
boats, for instance, which are also built 
on small production basis. One reason 
is that there are too many people in 
the industry, particularly high-salaried 
executives. I know of several execu- 
tives who, aside from getting good fat 
salaries, are getting commissions on the 
gross sales. Now any man who will 
take a commission on the gross sales 
of a company that is losing money hand 
over fist is not a good executive. Com- 
mission on gross sales is decidedly not 
good business practice. It is good 
policy to provide some form of special 
compensation for employees of a com- 
pany who have done good work, but 
it certainly should not take effect until 
the company is making money. After 
all, the first duty of any organization is 
to pay a return to the people who have 
invested their money in it. 

Also most aircraft companies seem 
to have a tremendous force of drafts- 



men. No one seems to know just what 
they are doing, and it is doubtful if any 
of the executives of the company could 
tell you, but nevertheless they are there. 
I know of one company who have just 
received a nice order. They have made 
practically no changes in the machines 
since the first two or three were built, 
which were used as demonstrators, but 
since getting the order they have in- 
creased their drafting force three or 
four times. This again is a case of 
engineers running wild and doing what 
they always longed to do, working out 
a great many designs for the future 
which probably will never be built. 

Another place for the executive to 
step in is in regard to correct and 
adequate testing of the airplanes his 
factory turns out. There have been 
many cases where test pilots have lost 
their positions because they criticised 
an airplane. Whenever that happens 
there is certainly something wrong, — 
not with the pilot, but with the com- 
pany. If the test pilot is not capable 
he should be gotten rid of, but if he 
is the executive should certainly put 
some faith in him. In any case, it is 
up to a company to have a good test 
pilot upon whom they can rely. There 
are too many airplanes built today 
which are not quite right. They are 
good enough to pass the Department of 
Commerce test with a certain amount 
of wangling, but they really are not 
100 per cent 

It is also surprising how much time 
and money is wasted by manufacturers 
who sumbit airplanes to the Department 
for test which will not pass. The De- 
partment's requirements are plainly 
written and' there arc pilots, although 
not very many oi them, who are capable 
of telling quite definitely whether or not 
an airplane will pass these tests. If 
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you ask the Department’s engineering 
inspectors, however, you will find that 
it is only comparatively rarely that a 
machine goes through all their tests the 
first time, and usually they are blamed 

There are airplanes built today that 
are right on the ragged edge of passing 
the Department, and some which almost 
surely would not pass if they were sub- 
mitted to test again. In nearly every 
instance the designer knows this in his 


If a test pilot or any outside pilot 
goes to the chief executive of a company 
and criticizes the ship in any way he is 
ordinarily sent promptly to the designer, 
instead of the executive investigating 
the matter thoroughly himself and then, 
if his informant is right, making the 
designer correct it. It would well re- 
pay any company to employ several 
well-known pilots to fly a new ship and 
give independent written reports on 
their findings. These reports would 
naturally be confidential, and if a ma- 
jority of the pilots agree on a certain 
fault it would seem fairly safe to assume 
that it really exists. 

In conclusion, it seems that it is about 
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down all the wastage and duplication 
of effort, get a little more friendship 
between different companies instead of 
so much jealousy, get some real cost 
figures, and build airplanes at a price 
which would allow some money to be 
made in selling them and at the same 
time at which the public could afford 
to buy them. The automobile industry 
suffered in its early days from the same 
trouble that we are experiencing, but I 
do not think it suffered so long. 


Crow into airplane 


S EVERAL letters written recently 
by officers of the Royal Air Force 
to British journals have revived old 
discussions on the effect of aircraft strik- 
ing birds in flight. As our contribution 
to the literature in this field, we offer 
an incident which came under our per- 
sonal observation recently at one of the 
western stations of a well-known airline. 

A mail pilot on landing reported that 
he had flown through a flock of birds. 
A break was found in the leading edge 
of the left wing about 15 ft. outboard 
from the fuselage. The dural leading 
edge had been punched inward just be- 
yond a rib, and the nose-piece of the rib 
had been collapsed inward. Further in- 
vestigation with a flashlight disclosed 
the body of a bird wedged inside. The 
remains, when extricated through the 
break, proved to be those of a com- 
mon crow. The head, back, and wings 


were practically intact, although the 
major portion of the crow's fuselage 
and undercarriage were missing. For- 
tunately the flying qualities of the air- 
plane after the accident were not notice- 
ably impaired, and it was a relatively 
simple job to repair the rib and leading 
edge, but considering the degree of 
structural damage caused by a crow 
(weighing probably 1J lb. or 2 lb. at 
the most) it is not difficult to visualize 
the effect on a high-speed plane striking 
a bird of somewhat greater weight. At 
least one British pursuit plane stationed 
in India has been completely wrecked 
by striking a large bird flushed from an 
airdrome during take-off. One recent 
pilot's manual goes so far as to recom- 
mend that a plane be taxied the full 
length of a runway before take-off to 
frighten away birds whose presence is 
suspected. 
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THE SECOND ARTICLE OF A SERIES ON MAINTENANCE 



Checking 

Caribbean cruisers 

A study of Pan American’s base at Miami 





I F, ON a map of the Americas, four 
lines are drawn, — Brownsville, Tex., 
to Miami, Fla.; Miami to Para, 
Brazil; Para to Panama; and 
Panama to Brownsville, — the diamond- 
shaped area thus inclosed represents 
roughly the territory served by the 
Western and the Caribbean divisions of 
the Pan American Airways System. 
The Western division operates over the 
Central American leg of the diamond, 
flying overland from Brownsville to the 
Canal Zone with branch lines into Tux- 
pan from Tampico, and from Vera Cruz 
to Merida, in Yucatan. The Caribbean 
division is almost entirely an over- 
water operation, whose routes extend 
fan-like from Miami, into Yucatan and 
San Salvador; to Cristobal in the 
Canal Zone; and to Para by way of 
Trinidad. A connecting line from 
Trinidad to Cristobal across the north- 
ern coast to South America, serves 
Caracas, Maracaibo and Barranquilla. 
Connections are made at the Canal 
Zone with Pan American-Grace Airways 
and at Para with the west coast lines. 

Operating wholly outside the boun- 
daries of the United States over open 
seas and along many miles of uncharted 
coast line, the Pan American System 
faces operating and maintenance prob- 
lems unknown to the average overland 
airline. It has been necessary, for ex- 
ample, to develop and maintain a com- 


plete communication and weather re- 
porting network over some 7,000 miles 
of airway. A number of remote servic- 
ing stations must be kept at a high 
state of efficiency to insure proper care 
of flying equipment all along the line, 
and complete facilities for the overhaul 
of airplanes, engines, and all their acces- 
sories must be constantly maintained at 
Miami. The Consolidated Commodores, 
Sikorsky Clippers and other amphibions 
and the Caribbean fleet put in a daily 
average of 4,750 miles under conditions 
where forced landings cannot be tole- 
rated. It speaks well for the character 
of work done by the maintenance depart- 
ments that an average of better than 99 
per cent of regularity has been main- 
tained over the entire system during the 
past year. The absolute safety of pas- 
sengers and crews is paramount. 

In each division the maintenance base 
is located at the northern end of the 
routes, at the point where the lines make 
contact with the United States. Miami 
takes care of all flying equipment on 


the Caribbean division and Brownsville 
serves the Western division. Each divi- 
sion has a complete organization of its 
own, with a division manager under 
whom come the four principal operating 
functions — traffic, operations, engineer- 
ing and communication. All mainte- 
nance operations except those pertaining 
to the upkeep of radio equipment fall 
under the immediate supervision of the 
divisional engineer. For administrative 
purposes, the latter reports directly to 
the division manager, but for matters 
pertaining to the technical aspects of the 
flying equipment, he is constantly in 
touch with the office of the chief engi- 
neer in New York. A parallel situation 
exists in the communications depart- 
ment, which falls under the general 
supervision of a chief communications 
engineer, also located in New York. The 
divisional engineer not only looks after 
the work at the maintenance bases, but 
has supervision of all field servicing and 
inspection over his entire division. 
Where two divisions make contact, as 




AVIATION 

July, 1932 


at Cristobal. Para and Merida, respon- 
sibility for servicing of ail airplanes 
touching those points is definitely allo- 
cated to one division or the other. 
Maintenance routine 

At every fueling stop on every flight 
mechanics inspect all engines and pro- 
pellers, and make any minor adjustments 
which are needed. At every overnight 

given a so-called “short service" which, 
for the engines consists briefly in the 
following steps: (1) fill gasoline tanks : 
(2) check oil level; (3) remove and 
inspect front spark plugs to facilitate 
checking valves and compression ; (4) 
remove rocker box covers and inspect 
and lubricate valve rocker mechanism ; 

ers; (6) check rear spark plugs for 
tightness; (7) check engine mount and 
engine control system for proper func- 
tioning and tightness; (8) clean. 

Schedules are so laid out that all 
airplanes on the Carribean division pass 
through the maintenance base at be- 
tween 20 and 30 hours of flying time, 
and arc then held over at Miami for 
the so-called “long service.” At these 
periods, in addition to the items sched- 
uled under the standard short service, 
the following operations are carried out : 
( 1 ) change lubricating oil ; (2) change 
spark plugs: (3) check valve clear- 
ances; (4) check magneto breaker as- 
sembly for wear and clearance; (5) 
remove carburetor jet plugs and flush 
carburetor; (6) remove and clean all 
gasoline and oil strainers. 

Airplanes undergo a standard “short 

basis as the engines. The short service 
includes a complete visual inspection of 
the exterior and all its fittings, includ- 
ing a check on engine mount, fuselage 
structure, control system, and all safety 
wires and pins. The landing gear is 
checked, and the entire hull is gone over 
to catch any obvious damage from han- 
dling or beaching. In addition, at the 
long service period, the hulls are thor- 
oughly flushed with fresh water and 
inspected in detail for condition of paint 
or protective grease coatings. 

Landing gears and brakes arc thor- 
oughly inspected and greased, all control 
hinges and pulleys are lubricated, the 
cables are cleaned, all Zerk fittings are 
lubricated, and the airplane is thor- 
oughly cleaned, both outside and inside. 
After about 1,000 flying hours, which 
may vary somewhat due to the condi- 
tions of service under which the ma- 
chines are operating, all airplanes are 
laid up for a complete overhaul and 
inspection. For flying boats and amphi- 
bions, this includes a complete removal 
of paint and protective coatings from 
the hull and a very thorough inspection 
for corrosion. Fabric is removed from 
wing and tail surfaces, and the interior 
structure and fittings thoroughly in- 


If corrosion is suspected at any point 
in the hull of either main floats or wing 
floats, the plating is stripped off and 
replaced by new material. Any doubtful- 
looking rivets are cut out and replaced. 

As it would be expected, one of the 
major maintenance problems connected 
with the operation of all-metal flying 
boats in the tropics is corrosion control. 
Pan American Airways is constantly 
conducting accelerated corrosion tests to 
determine the relative efficiency of paints 
and other coatings. 

One of the most effective methods 
evolved so far is in the liberal applica- 

to all exposed parts and fittings. This 
material is smeared on in a thick butter- 
like coating, and every time the plane 
is beached the coatings arc thoroughly 
inspected and renewed if necessary. lu- 
be protected without a new application 
for as long as four to six months, but 
for exterior fittings, particularly those 
exposed to water spray, renewal may be 
required every trip. The interior sur- 

with a light coating of ordinary engine 
oil applied by means of a spray gun. 
Hull bottoms exposed to the direct 
scrubbing action of salt water will not 

any length of time, so a compound 
known as No-oxide, (Dearborn Chemi- 
cal Company) is used. It was formerly 
the practice to coat the entire bottom, 
but recent tests have indicated that ap- 
plication over the riveted joints only 
gives complete corrosion protection. 

Propellers and hubs are given 
thorough visual inspection at the “short 
servicing” period. They arc removed 
and sent to the propeller shop at every 
engine overhaul period. Thev are there 
disassembled and the blades' etched at 
every overhaul. The hubs are thor- 
oughly cleaned, examined with a micro- 
scope, and repainted with a mixture of 
aluminum bronze powder and spar 
varnish. On the rare occasion where 
bent blades occur, they are checked with 
a set of templates to determine whether 
they may be straightened in the local 
shop or whether they must be sent back 
to the manufacturer for straightening 
and re-heat treatment. 

The principal problem with propeller 
blades is pitting and corrosion from salt 
water spray. Minor roughening of 
leading edges is cleaned up with file and 
crocus cloth. Badly pitted blades are 
cut back to one of a definite series of 
three standard profiles to work to. 
Blades are given a high polish before 
assembly, as it has been found that 
smooth surfaces tend to resist corrosion 
and pitting. 

Unless pilot's report indicates pre- 
vious faulty operation of certain instru- 


mediatcly rectified) all engine and flying 

airplane and sent to the instrument 
shop at the same time that engines are 
removed for overhaul. As a matter of 
routine, the functioning of each instru- 
ment is checked by an instrument man 
every time airplanes come into Miami 
for the “long servicing.” 

All storage batteries are changed at 
the end of every day’s run. Every 
terminal station is equipped with bat- 
tery-charging apparatus, so that a 
reserve supply of fully charged batteries 
is always available along the line ready 
to go into any airplane at the begin- 
ning of a day’s run. In the course of 
time all batteries pass through the 
Miami station where complete records 
of their life and general condition are 
kept. Sixty-ampere-hour Exide bat- 
teries are standard equipment. 

Magnetos are removed from engines 
at the regular engine overhaul period, 
and are completely torn down and in- 
spected for electrical and mechanical 
condition. Unless it is necessary to 
change a magneto at some outlying 
station, all magnetos remain with the 
engine on which they were originally 
furnished. Generators and starter are 
checked at every engine overhaul. 

Spark plugs are changed at Miami 
at every "long servicing.” They are 
sent to the engine shop where they are 
completely disassembled, cleaned, elec- 
trodes repaired, reassembled, checked 
for clearances, tested under pressure, and 
returned to the servicing department 
shop at Dinner Key. B.G.-4B1 and 
1XA plugs are standard equipment. 
Servicing and overhaul bases 

The seaplane base at Dinner Key 
(Miami) is a busy place in the late 
afternoon. One after another, at fifteen 
or twenty-minute intervals, the Com- 
modores climb up over the horizon to 
settle in the blue water of Biscayne 
Bay. Last of all, a Clipper drops in to 
complete its daily round trip to Havana. 
With promptness and dispatch, the big 
boats are warped to the unloading dock 
and a few minutes later are turned over 
to the beaching crews who float out and 
attach the beaching gear and tow them 
up the ramp to the servicing hangars 
with a small gasoline tractor. The 
equipment is then in the hands of the 
maintenance department, and the ulti- 
mate responsibility of returning it in 
shape to fly its next schedule rests with 
the division engineer. 

The two servicing hangars at Dinner 
Key are located some 50 yd. back from 
the beach on the site of the old Naval 
Air Station hangars. They stand on 
filled ground, with floor levels some 6 
or 7 ft. above tide-water to avoid flood- 
ing under hurricane conditions. The 
buildings are standard Pan American 
10x140 ft. hangars, equipped with slid- 
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ing doors at both ends. A lean-to along 
one side of each provides space for 
locker rooms, offices, and small shops. 
Following standard Pan American prac- 
tice the corrugated cover is made of 

As the work at Dinner Key is 
confined to servicing operations only, 
there are no extensive shops available 
there for major overhaul work on either 
airplanes or engines. The station is 
well equipped, however, for ordinary 
inspection and servicing checks and a 
certain number of wood and metal- 
working tools are available for emer- 
gency use. A Skinner oil reclama- 
tion unit is a part of the regular equip- 
ment. Overhaul operations are effected 
at the inland 36th St. base. Flying boats 
and their engines are dismantled at Din- 
ner Key and sent to 36th St. base by 
truck for overhaul. Amphibions are 
flown in under their own power. 

The shops and offices at 36th St. are 
located in a row of buildings along the 
north side of the field. The overhaul 
shops are located in hangar No. 1 
at the extreme western end of the line 
of buildings. Engine test stands and 
oil storage facilities are set up just out- 
side of this hangar. The sheet metal 
shops, engine teardown, wood shops and 

part of the hangar. A lean-to on the 
west side houses the stockroom and one 
on the east contains the engine overhaul 
shop. Going eastward down tile line, 

Further east, hangar No. 2 is used prin- 
cipally for storage although a lean-to 
houses the radio shop and radio stock- 
room. Between hangars No. 2 and 
No. 3 stands building No. 2A, a small 
brick enclosure housing a one-cylinder 
engine for making knock tests on gaso- 
line. Hangar No. 3, the last in the line, 
is also a general storage hangar, with 
chemical and material testing laboratory, 
propeller overhaul shop, and wing cover- 
ing shop in the lean-to on its west side. 

Stores and supplies 

exception of the radio division, is car- 
ried in the main storeroom housed in 
the lean-to on the west side of hangar 
No. 1 . The south end is devoted largely 
to engine parts, which are kept well 

ware and small parts, including standard 
sizes of nuts, bolts, pins, etc., are car- 
ried in the central section of the room, 
and the northern end is devoted to the 
more or less bulky raw materials, prin- 
cipally for the use of the airplane over- 
haul department. Due to the somewhat 
remote location from supply centers, a 
relatively large stock of such materials 
as steel and aluminum tubing, steel, 
brass and aluminum sheet, rubber and 
copper hose, gasket materials, etc., must 
be carried. The Miami stockroom car- 
ries supplies for the entire Caribbean di- 


vision. and supplies the needs of the out- 
rials as may not be obtainable locally. 
Airplane and engine overhaul 

All airplane overhaul work is carried 
out at 36th St. The hulls, wings and 
other parts are placed in the central 
part of hangar No. 1 and are com- 
pletely stripped. All parts, fittings, etc. 
are inspected thoroughly, tagged with 
the number of the airplane and routed 
into the proper shop. The sheet metal 
and welding shop occupies a portion of 
the main hangar floor space along the 
east side. In the croner of the hanear 
floor adjacent to the field on the west 
side an enclosure houses the woodwork- 
ing shop to take care of the plywood 
paneling which lines the cabins. 

The sheet metal shop is thoroughly 
equipped for handling a wide range of 
work both in sheet steel and in duralu- 
min. Except for the making up of occa- 
sional shop equipment, there is very 
little welded-steel-tube work done here, 
as compared with other shops handling 
land-type airplanes. The sheet metal 
shop, however, turns out exhaust col- 
lector rings and magneto shielding boxes, 
as well as formed and bent duralumin 
sheets in a wide variety of shapes. It 
also handles all gasoline tank work, as 
well as sheet metal cowling of all types. 

Wing and tail surface frameworks 
are sent over to building No. 3 for 
application of fabric and doping. For 
working on wings after dismantling 
from the airplane, a very ingenious wing 
jig has been developed, in which the 

roll it over or shift it about. 

Not only is every part of the airplane 
subject to continual inspection during 
assembly, but the entire machine must 
be passed by one of the divisional in- 
spectors before it is permitted to be 
test flown. It is then given a series of 
test flights under full load, re-inspected 
and released for service on the line. 

Engines are removed from airplanes 
and sent to the shop for complete over- 
haul at regular intervals specified for 
each type of equipment. The time in- 

and are computed from the airplane log 
book. Warming-up time, taxiing time, 
etc., which make up an additional 10 
or 12 per cent are not included. Under 

engine shop is handling sixteen or 
seventeen engines per month. 

As contrasted with the crew system 
where one man and a helper carry the 
overhaul of an engine through from 
beginning to end (as is found in some 
shops) the engine overhaul shop at 
Miami is organized on a strictly pro- 
duction line basis. The engine from 
teardown to reassembly passes from one 
end of the shop to the other, and each 
part or sub-assembly is taken care of 
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down completely and is given a very 
thorough cleaning. All parts are spray- 
cleaned with a light grade of petroleum 
spirits or dipped in Oakite and all car- 
bon removed by scraping. The com- 
pletely disassembled parts of each en- 
gine are placed on special part racks, 
so designed that there is a special place 
for every part. All parts after disas- 
sembly are tagged with the engine serial 
number. The tags remain with every 
part until the engine is reassembled. 
Cylinders are sandblasted, to remove all 
old enamel. The cylinders are then 
enameled, using a spray system, and 
the enamel hardened by oven drying. 
Two coats of enamel are baked on. This 
is the only process found which will 
successfully resist tropical conditions. 

When necessary, the cylinders are re- 
ground. Reground cylinders are identi- 
fied by a yellow stripe which is painted 
on the barrel, just above the flange. The 
amount of over-size is then stamped on 
the flange immediately below the yellow 
mark. In this way pistons and piston 
rings may be properly fitted, no matter 
where and when such work is necessary. 

After cylinder painting, the valves, 
valve seats and valve springs are in- 
spected, and any necessary work is 
completed. Valves are faced on a Kwik- 
way grinding machine and the seats are 
faced with a special facing tool. Valves 
are lapped after facing. 

After a thorough cleaning, pistons are 
inspected for wear and new rings are 
fitted. Pins are checked very closely 
for wear, and any falling outside the 
limits set by the manufacturer are re- 
placed. Crankshafts and connecting 
rod assemblies pass down a series of 
benches through the center of the shop, 
where they are closely examined for 
cracks or signs of wear. After inspec- 
tion, bushing and reaming and reas- 
sembly on the crankshaft, the entire 
unit is given a light coating of oil. cov- 
ered up with a dust-proof bag, and stored 
out of the way until the rest of the en- 
gine assembly is ready by suspending 
from hooks hung from the roof. 

At the Miami shops, the overhaul of 
magnetos, starters, carburetors, spark 
plugs and ignition wiring is carried out 
in the engine overhaul shop proper, and 
the supervision of the crews doing these 
specialized jobs comes immediately 
under the control of the engine shop 
foreman. The same is also true of the 
machine shop, which is an integral part 
of the engine overhaul. 

After complete assembly and final 
inspection, the overhauled engines are 
removed to the test stand, where they 
are run in for eight hours under varying 
throttle conditions. A complete log is 
kept of the behavior of the engine on 
the test stand and any difficulties en- 
countered during this period are cor- 
rected before the engine is finally ap- 
proved for service. 
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Aii account of the Seventh Annual Engineering Conference of the N.A.C.A. 

Pilgrimage to Langley 

A YEAR'S RESEARCH PROGRESS 


F OR the seventh time, the engi- 
neering talent of the aeronautic 
industry has made its annual 
pilgrimage to the secluded shores 
of Langley Field, to learn what prog- 
ress has been made in the research 
work of the National Advisory Com- 
mittee for Aeronautics. 

Attendance at the conference was 
apparently unaffected by business con- 
ditions, and the quota was filled by 
representatives who came not only on 
the night boat from Washington, but 
by airplane and in at least one case by 
private yacht. The number of travelers 
by air was distinctly greater than ever 
before. It is almost unnecessary to say 
that the program progressed in its 
usual efficient manner, with strict ad- 
herence to schedule, under the direction 
of Dr. Joseph S. Ames, chairman of 
the Advisory Committee, and Henry J. 
E. Reid, engineer-in-charge of the lab- 
oratory. 

Already the effects of the full-scale 
wind tunnel are being felt in the funda- 
mental research programs of the Com- 
mittee, and a check of the tunnel results 
has shown agreement with actual 
flight results within 2 per cent in the 
case of the Fairchild-22 monoplane. A 
speed of 58J m.p.h. has been obtained 
in the new towing basin, and the pro- 
gram for this apparatus is under way. 

As the several fundamental research 
problems under investigation by the 
Committee unfold, the high degree of 
coordination between the various sec- 
tions of the laboratory becomes in- 
creasingly apparent. The breadth of 
viewpoint attainable on a single prob- 
lem through the process of breaking it 
down for separate study by each of 
several sections produces results inval- 
uable to engineering progress. With the 
curtailment of individual research by 
private units in the industry, the work 
is receiving even greater appreciation. 
Early morning 

Following the usual introductory re- 
marks, the morning discussion was 
turned over to Elton W. Miller, chief 
of the aerodynamics division. He out- 
lined the work of the variable density 
tunnel section, under the direction of 
E. N. Jacobs and John Stack. Sixty 
airfoils have been investigated in a 
systematic study of the aerodynamic 


effect of changes in thickness and 
camber, and the work has resulted in 
the development of sections better for 
particular application than any that 
were previously tested. In comparing 
characteristics obtained by theoretical 
computations with the results of actual 
measurements, it was found that the 
magnitude of the apparent discrep- 
ancies depended primarily on thickness 
of the airfoil. Moment coefficients at 
zero lift, for example, were found to 
average about 25 per cent below the 
theoretical value, with the correction 
larger for the thicker sections. 

One of the most important develop- 
ments growing out of this research 
is a particular section designated 
N.A.C.A.-2412. (The number indicates 
a maximum thickness of 12 per cent of 
the chord and a mean camber of 24 
per cent.) This section was tested with 
two modifications having reflexed trail- 
ing edges, giving a practically stable 
center of pressure and very little change 
in drag coefficient up to the stalling 
angle. An amount of reflexing sufficient 
to give a stable center of pressure in 
this airfoil cuts the maximum lift co- 
efficient only 6 per cent. 

The limit of high speed 

Through the use of a high-speed 
wind tunnel, it has been possible to test 
airfoils up to about 90 per cent of the 
speed of sound, or nearly 700 m.p.h. 
A chart was exhibited, showing the 
drag characteristics for the N.A.C.A.- 
0012, a symmetrical airfoil of 12 per 
cent thickness plotted against air speed. 
The minimum drag coefficient was nearly 
constant at all speeds up to 500 m.p.h. 
At that point compressibility took hold, 
and between 500 and 600 m.p.h. there 
was a rapid increase of drag coefficient 
to five times the normal value. 

The sharp rise of drag at very high 
speeds corresponds to a definite ioss in 
propeller efficiency when tip speed 
passes beyond 1.000 ft. per see. 

Where should engines he placed? 

One of the most important research 
programs has been that devoted to an 
investigation of wing-nacelle-propeller 
interference. The committee is now 
turning its attention from tractor to 
tandem propeller installations, and some 
of the preliminary results were shown. 


Conclusions thus far indicate that the 
mean efficiency of tandem propellers is 
5 per cent less than that of a single 
propeller, and that properly-cowled 
single engines are better than tandem 
engines. The net efficiency, taking ac- 
count of drag, is 40 per cent better for 
installations below the wing than for 
those above. A single cowled engine 
above the wing shows a net efficiency 
of 0.63, and a cowled nacelle sunk in 
the wing gives 0.75, the best value 
among all the positions tested. 

Mr. Miller next discussed the pro- 
gram of the full-scale tunnel, which has 
been thoroughly tested for accuracy 
against flight tests. One of the first as- 
signments was the work of solving the 
cooling and cowling problems in a 
nacelle of P3M-1 flying boat for the 
Navy. By closing the open tail of the 
nacelle and substituting louvres an in- 
crease in net thrust of 20 per cent was 
obtained. Installation of ring cowling 
produced even better results. 

Research jor safety 

Following Mr. Miller, the meeting 
was turned over to Fred E. Weick, 
who is directing the aerodynamic 
safety investigation in the atmospheric 
tunnels. The activities of this section 
have been devoted for the most part to 
a series of investigations on various 
lateral control devices at the high angles 
of attack, where standard ailerons are 
unsatisfactory. Among the important 
findings so far is the fact that the ap- 
parent optimum length of slots for 
stability is about two-thirds of the 
semi-span. With slots of proper length, 
the angle of attack above which auto- 
rotation of the wing would start was 
increased from about 17 deg. to over 
30 deg. 

Another program closely associated 
with the safety study, is one aimed to 
increase the speed range. Several 
devices for this purpose are in the 
process of being tested, including vari- 
ous combinations of slots and flaps, 
plain or split, and variations of area. 
Tests have also been made on a 
combination of a Clark Y wing with a 
narrow auxiliary airfoil having 15 per 
cent of the chord of the main wing, and 
successively tried in about 140 different 
positions with respect to the wing. The 
maximum gliding angle of a Fairchild- 
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22, equipped with the fixed auxiliary 
airfoil in the optimum position was in- 
creased from S.1 deg. to 19 deg. The 
minimum angle remained unchanged at 
6.7 deg., giving a range of angles of 
descent of 12.3 deg. as compared with 1.4 
deg. for the original airplane. The 
auxiliary airfoil decreased the maxi- 
mum speed 2.5 m.p.h. and the minimum 
speed 10 m.p.m., and the rate of climb 
was unaffected. 

Testing in flight 

Touching upon some of the more im- 
portant work of the flight research 
section, J. W. Crowley, Jr., spoke first 
on the investigation of rotating wing 
systems, for which the Committee has 
purchased an autogiro. Preliminary 
flight measurements of the aerodynamic 
characteristics of the autogiro have 
been completed, and show a maximum 
value for the lift coefficient at 33 deg. 
The minimum vertical speed in glide is 
15 ft. per sec., at 36 m.p.h., and the 
speed of vertical descent 35 ft. per sec. 
A pressure distribution investigation is 
now under way to determine the dis- 
tribution of loads between the rotor and 
the fixed wing, and to ascertain the 
loads applied in maneuvers. 

The ever-important spinning inves- 
tigations have received a great deal of 
attention during the past year in the 
flight research section. An important 
phase has been the determination of 
the nature of airflow about the tail 
surfaces in the spin by photographic 
recording of smoke flow over the sur- 
faces. The photographs prove that 
blanketing of the rudder is an im- 
portant factor in a spin, and that 
additional area provided below the 
horizontal surfaces is helpful in many 

After brief mention of the progress 
of the flight investigation of the load 

the relationship between tip shape and 
load distribution, Mr. Crowley pointed 
out that results so far obtained have 
indicated a distribution of load quite 
independent of tip form. The flight 
section has been engaged in a number 
of general load investigations to for- 
mulate rational methods for predicting 
the critical loads that may be en- 
countered in flight, and a quantity of 
statistical information has been ob- 
tained. It appears that the load factors 
imposed in pulling a plane out- of a 
dive are substantially independent of 
the stick force that has to be used. It 
appears that the pilot more or less un- 
consciously adjusts the rapidity of 
recovery to the magnitude of the load 
factor, as felt through the pressure on 
the seat. To aid in the accumulation 
of load factor information, the labora- 
tory has developed a new instrument, 
known as the V-G recorder, which 
makes a permanent record of accelera- 
tion and air-speed simultaneously and 


which can be left in place on a plane 
for a period of months. 

For the first time at any conference, 
the meeting was addressed by Dr. 
Theodore Theodorsen, chief of the 
physical research division. Dr. Theo- 
dorsen spoke briefly on the problems 
associated with tunnel wall correction, 
and heat transmission from airfoils. 

The work of the power plant divi- 
sion, as outlined by Carlton Kemper, 
was centered around various methods 
of increasing output, efficiency and 
safety of engines. In connection with 
efficiency, the power plant section has 
been working to obtain improved 
scavenging for fuel injection engines 
by means of exhaust and intake valve 
overlap. An overlap of 112 deg. was 
found to be the optimum. With this ar- 
rangement, a compression ratio of 6.5, 
and a super-charging pressure of 6 in. 
of mercury, a brake mean effective 
pressure of 215 lb. and a fuel consump- 
tion of 0.54 lb. per b.hp.-hour were 
obtained. 

Preliminary experiments with the 
use of safety (hydrogenated) fuel 
have shown abnormally high consump- 

this by the use of higher compression 
ratios and high temperature cooling. 
The new fuel has an octane number of 
93. and a flash-point of 127 deg. 
In one instance, using safety fuel, 
a compression ratio of 7.5, and Prestone 
cooling, the consumption was the same 
as that with normal gasoline at a com- 
pression ratio of 5.5. The b.m.e.p. 
showed a 10 per cent increase with the 
safety fuel. A compression-ignition 
engine with overlap valve timing 
showed a b.m.e.p. of 110 lb. and a fuel 
consumption of 0.41 lb. per hp.-hour. 

three-engined airplanes with equal- 
powered diesel and carburetor engines 
was computed, and results indicated 
that, for equal payloads, maximum 
speeds, and cruising speeds, an air- 
plane equipped with diesel engines 
would show a 40 per cent increase in 
cruising range and a decrease in fuel 

of 64 per cent. Because of the con- 
stant value of the fuel consumption 
curve for a wide range of throttle set- 
tings, the diesel-engined plane would 
cruise with clear exhaust at a speed of 
13 per cent in excess of that obtained 
with the carburetor engine, and still 
show an 8 per cent increase in cruising 
range and a 54 per cent decrease in 

Photomicrographs of various stages 

the formation of fine ligaments, which 
collapse under the influence of surface 
tension to form drops in the spray. An 
investigation has shown that the rate 
of vaporization of diesel oil under con- 
ditions comparable to those occurring 
in a high-speed diesel engine is suffi- 
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ciently rapid to permit the combustion 
of a considerable part of the fuel from 
the vapor phase. 

The lousing basin 

The new towing basin makes it pos- 
sible to deal with fundamentals in hy- 
drodynamics. Outlining the program 
for the installation, which includes a 
check of Froude’s law of division of 
resistance and an investigation of the 
frictional resistance of hull and float 
bottoms at high speed, Starr Truscott, 
chief of the hydrodynamics division 
told of the work already done. While 
a portion of the period elapsed since 
the towing tank was placed in operation 
has been devoted to checking the per- 
formance of the apparatus, the program 
is now well under way, and in- 
cludes a study of the resistance of 
seaplane floats of the single and twin- 
float types, flying boat hulls; planing 
surfaces, flat and hollow, and the fric- 

and other protuberances. 

One of the first investigations un- 
dertaken was to determine the effect 
of small changes in form on the per- 
formance of a flying boat hull. This 
was accomplished by testing first a nor- 
mal model and then applying systematic 
modifications. Results of these tests 
have already yielded interesting facts 
on the subject of flying boat design. 
It has been found that a “hook" at the 
step decreases the hump speed and in- 
creases the hump resistance slightly, 
and that well-placed spray strips along 

10 per cent. The optimum width of a 
spray strip has been determined as 1 
per cent of the beam. “Longitudinal 
steps,” breaking the cross-section of the 
bottom up into a succession of concave 
arcs, have shown very little effect. 

Late morning 

While there were no such spectacular 
additions to equipment as the full scale 
wind tunnel and towing basin dedicated 

limited time provided, and it was with 
a great deal of reluctance that many 
of the visitors moved from one exhibit 
to another on schedule during the in- 
spection period. The very complete 
study of variable lift devices, both 
fixed and movable, was underway in 
the 7x10 ft. atmospheric wind tunnel, 
and the most promising of these, as 
explained in the morning session, ap- 
pears to be the small auxiliary fixed 
wing placed in front of and above the 
main wing. The Fowler variable-area 
wing has shown the greatest increase 
in maximum lift as applied to the 
Clark Y airfoil, the increment being 
approximately 250 per cent. The 
spinning balance which was introduced 

The most spectacular exhibit in the 
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variable-density-tunnel building was the 
new smoke-flow wind tunnel, recently 
constructed to provide a means for the 
visual study of airflow over various 
wing sections and the study of inter- 
ference effects and to tie in with the 
smoke-flow work in the flight test sec- 
tion. It gives unequalled facilities for 
the direct study of the motions of the 
air. Titanium tetrachloride smoke 
passing through a specially-developed 
filter to provide a flow free from tur- 
bulence is used, and when there is no 
model in the tunnel the smoke streams 
through in smooth parallel filaments. 
The flow is susceptible, however, to 
outside disturbances such as vibration 
of the building. The demonstrator had 
only to stamp once on the concrete floor 
to set the smoke lines to chattering like 
an electro-cardiograph record from a 
heart with a leaky valve. Among the 
features of the demonstration were ex- 
periments to show the “circulation" 
around a rotating cylinder and the 
burbling of the normal Clark Y airfoil, 
compared with that of a similar airfoil 
fitted with a small auxiliary fixed wing 
such as the one under test in the at- 
mospheric tunnel and in the flight-test 

The demonstration of the propeller 
research tunnel, under the direction of 
Donald Wood, had been set up to show 
the pressure distribution over a metal 
aircraft propeller at various speeds of 
revolution. A standard propeller with 
a V-12 engine mounted on an Army 
pursuit plane was used and the result 
indicated by manometers on a chart. 
The tip speed of the propeller was in- 
creased gradually to and above the 
speed of sound, to show the limiting 
speed at which the blade is effective in 
producing thrust and beyond which the 
thrust near the tip becomes negative, 
actually retarding the progress of the 
airplane. A 20-ft. model of the U.S.S, 
Akron, used in examining the flow 
characteristics and pressure distribution 
over an airship hull, was on display. 
A number of small pitot tubes were 
used to survey the air velocity at vari- 
ous stages over the length of the ship. 

With the exception of the provision of 
simplified explanatory charts no special 
preparations were made for visitors in 
the full-scale tunnel, and the demonstra- 
tion, directed by Smith J. DeFrance, 
consisted simply of a typical test run 
with the Douglas YO-31A observation 
plane, recently purchased by the Army. 
Flight test section 

The exhibits in the flight test section 
were centered mainly around the press- 
ure distribution program, smoke tests 
of spinning, full-scale checks on the 
work of the atmospheric tunnel in lift- 
increasing devices, and the development 
of new instruments for flight testing. 

In the spinning work it has been 
found that a sharp leading edge on an 


airfoil greatly improved spinning char- 
acteristics, but reduced maximum speed 
(on a Fairchild-22) 4 m.p.h, and in- 
creased the landing speed about half 

Power plant section 

The first demonstration in the power 
plant exhibit showed the improvement 
in engine operation, as a result of valve 
overlap, producing a more effective 
scavenging of the combustion chamber. 
The equipment for taking samples of 
the gases in an engine cylinder at dif- 
ferent points of stroke and analyzing 
them, showing the steps in the progress 
of combustion, was on display. 

The results of a study of fuel spray 
by the use of photomicrographs, show- 
ing how the fuel particles are torn 
apart into ligaments and then broken 
up into small drops mixing with the air 
in the cylinders in the process of in- 
jection, were shown. 

Continuation of the work concerning 
heat flow characteristics from finned 
surfaces has shown that the amount of 
heat transferred from the fin surfaces 
increases almost 100 per cent if the air 
impinges upon the surfaces at an angle 
of 45 deg. instead of passing parallel 
to the fin. 


Afternoon 


Because of the limited time allotted 
to the afternoon session there was little 
opportunity for voluntary contribution, 
and all of the visiting speakers were 
called upon by Dr. Ames, who presided. 
The first to speak was Harold F. 
Pitcairn, who voiced his appreciation 
of the Committee's interest in the auto- 
giro and pointed out that the autogiro 
problem was unique and should be 
handled on a full-scale basis. Mr. Reid 
replied that a program for test in 
the full-scale tunnel was underway. 
Edward P. Warner, editor of Avia- 
tion, suggested that, although almost 
all the problems of design had been 
touched, there was a forgotten man in 

whose interests had not been directly 
enough considered and whose represen- 

bers as they should have been. He 
advocated the formation of a special 


sub-commit 
searches wi 
ing transpc 
in promoti 


tee to consider what re- 
>uld be most helpful in plac- 
rt on an economic basis and 
ng passenger comfort and 


plimentary to the committee and ex- 
pressions of the industry's great obliga- 
tion to the research work at Langley 
Field, Major Fleet of Consolidated 
Aircraft passed to the vital matter of 
budgets. He discussed the European 
situation with particular reference to the 
heavy armament of France, and re- 
minded the gathering that in that coun- 
try private owners were subsidized 50 
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per cent in the purchase of airplanes. 
If war should come, he feared that 
aviation in America would not be 
ready. Something should be done to 
impress budgetary officials with the 
gravity of the situation. Major Fleet 
admitted that one or two countries have 
engines of greater horsepower than 
ours, but he was confident that we led 
all our rivals in airplanes. 

Greater performance without greater 
horsepower was the battle-cry of 
George J. Mead, vice-president of Pratt 
& Whitney Aircraft. All of the work 
of the Committee could be summed up 
in attempts to gain minimum drag and 
maximum thrust horsepower. Partly 
in reply to Major Fleet’s remark re- 
garding European engine supremacy, 
Mr. Mead contended that we could not 
afford to throw away power, but should 
concentrate our efforts on obtaining 
higher performance with present 
powers or less. In this connection he 
cited the development of the retractable 
landing gear. He emphasized the im- 
portance of increased passenger com- 
fort, rather than increased performance 
alone, in transport operation. What 
was being done by the committee on 
the problem of transport regularity, 
with particular reference to the need 
for some means of getting down on 
the ground at the end of a blind flight? 

Next was Ronald Chilton, who re- 
marked that the fin test results of the 
Committee checked with the empirical 
results of the Wright Company and 
wanted more work along the same lines. 
He voiced confidence in the future of 
the two-stroke-cycle engine and asked 
for information on the basic valve or 
piston arrangement most economical 
for scavenging. To this Carlton 
Kemper replied that a liquid-cooled 
two-stroke cycle engines soon would be 
ready for scavenging tests. 

Charles Ward Hall requested more 
information on the resistance of over- 
loaded hulls and on the relation between 
float displacement and wing area and 
loading, and suggested the extension of 
the auxiliary airfoil investigation to 
wings tapered in thickness as well as 
in plan form. He further suggested 
that the nacelle-position study be ex- 
tended to cover biplane cellules, and 
requested an aerodynamic investigation 
of in-line and V-type air-cooled en- 
gines, with particular attention to their 
cowling possibilities. 

Sherman Fairchild requested an in- 
vestigation of the cowling possibilities 
of in-line engines, with particular ref- 
erence to inlet and exit openings. Be- 
fore the N.A.C.A. began its work on 
radial engines, they were far inferior 
to in-line type in point of resistance 
qualities. They had now caught up, 
and it should be the turn of the in-line 
power-plants to benefit by a little in- 
tensive research. Mr. Reid told him 
that the cowling work would continue. 
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EII1TOIKIALS 

Aviation 

EDWARD P. WARNER, Editor 


Something for nothing? 

F IND a real air transport enthusiast, and ask him 
a question. Ask him whether he thinks it most 
important in the transport plane of the future to have 
extremely high speed, or luxurious accommodations for 
the passenger, or the very highest degree of economy 
of operation. If he answers your question in terms 
corresponding to those in which it is asked the quality 
of his enthusiasm is suspect. For the real hundred-and- 
fifty-per-ccntcr, who has no inhibitions and who lets no 
law of God or man stand between him and his ideal, 
is likely to make reply that: “We want everything. 
The highest speed, and the greatest luxury, and the 
greatest economy, all in the same ship. And further- 
more, we are just about to get them.” That is what 
is called vision, and constructive optimism. The engi- 
neer who is expected to make good on all these 
proclamations of aggregated perfection is likely to have 
a less complimentary name for them. 

Can we get something for nothing? In 1928 and 
1929 there were several million Americans who thought 
so. It was fashionable to presume that the stock mar- 
ket could make everybody rich, and that the stock mar- 
ket could go steadily up to higher and higher levels 
without any reference to what was happening to the 
industries that the securities represented. But we saw 
our most holy illusions knocked higher than Gilderoy’s 
kite, and in 1932 the stock market as a source of bound- 
less wealth is at a discount. 

Nevertheless the desire to get something for nothing 
persists. It pops up in new fields, and nowhere is it 
more pervasive than in aviation. It shows itself at its 
very best in the quest for performance. 

Can we get speed without paying for it? No one has 
ever yet found the way. On land, through the water, 
and in the air. the power per unit of pay-load carried 
goes up with disconcerting rapidity as the speed is in- 
creased. Costs go along with power. That is. other 
things being equal. Of course, other things are some- 
times far from equal, and times without number we 
have listened in on long and careful analyses of the 
comparative qualities of a fast and efficient airplane 
and those of a machine which was neither, culminating 
in the triumphal conclusion that speed is conducive to 
economy and that the faster you fly, the cheaper it is. 


It may be so, but if so it is opposed to all the experience 
that has ever been gained in any other form of trans- 
portation ; it is opposed to everything that we can deduce 
about aircraft operations by theory ; and it is opposed 
to the good old fundamental principle that you don’t 
get anything without paying some kind of a price for 
it somewhere. Up to a certain point it may be well 
worth paying for, but let's not pretend to ourselves that 
the price is zero. 

Laying aside for the moment the customary neces- 
sity of using higher power to get higher speed, can we 
introduce wholly new devices to improve aerodynamic 
efficiency without paying a price ? There is a respectable 
school of opinion to tell us that we can. The re- 
tractable landing gear, for example, is being presented 
to us as pure velvet, as a sort of an aerodynamic manna 
from an engineering heaven. Surely it is a notable fea- 
ture of many planes, and makes it possible to score 
impressive increases in maximum speed, but no one has 
yet discovered any way of making a retractable landing 
gear which does not add to the weight of the airplane, 
or to its first cost, or contribute a fresh maintenance 
problem. It may well be worth all that it costs, but it 
would be futile to pretend that it comes to us free of 
charge. 

Can we make unlimited improvements in airport 
accommodations without paying the price? There is 
talk in some of our large cities of new airport develop- 
ments to be constructed at figures running to twenty, 
forty, and even sixty million dollars. Some of them 
would be great blessings to air transport. Some of 
them would very likely be able to justify themselves 
economically. Unless there seems to be a prospect of 
their doing so they ought to be shunned, for it is not 
from a nice, kind, fairy godmother that these projects 
are to come, but from a more or less hard-headed public 
with a notable aversion to being stung in the pocket- 
book. Directly or indirectly, we of the aeronautical 
world and our immediate patrons will have to pay the 
bill for anything that we get. It is futile to suppose 
that we can evade it. The airplane must, as Mr. Stout 
has so often remarked, sustain itself economically as 
well as aerodynamically. — and it must do so in the 
broadest sense, taking all its charges into account. 

There is a type of advertisement that is very popular 
in the shoddier sort of periodical and in Sunday news- 
paper magazine sections. It shouts: "Beautiful 
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brooch absolutely free," in 48-point type, and the 
reader’s cupidity is aroused to examine the offer further 
and discover that he has only to send a sum of money 
equal to twice the value of the promised article “to 
cover packing and mailing.” One or two experiences 
with that sort of salesmanship makes the victim exceed- 
ingly gunshy, but we are in danger of playing the same 
trick on ourselves in aviation. We, too, are falling 
under the mystic spell of the gratuity. Spectacularly 
improved performance, — accommodations of unprece- 
dented luxury, — all absolutely free ! Except in a very 
few instances, and in a very small way, the chances 
are it can't be done. The chances are that there is a 
catch in it somewhere. The builders and operators of 
aircraft have a vast deal to be proud of, but the 
inordinate degree of credulity that they sometimes dis- 
play in respect of the willingness of natural law to 
accommodate itself to their desires is not among them. 


■tumor, swift anil 
evil-tongued 

T HERE is a parlor game. It calls for ten or 
fifteen people, and it has enjoyed brief spells of 
popularity in circles where psychology is a favorite 
study. The players sit about in a group, and one of 
them tells a brief but somewhat-involved story, of a 
very slightly scandalous nature, to his or her next-door 
neighbor. The recipient listens carefully, turns to the 
other side, and passes it on. It goes around the circle, 
and the game consists in trying to trace a similarity 
between the form in which it left the original narrator 
and the shape in which it gets back to him. Seldom, 
if ever, is the connection between the two apparent. 
Still more seldom does either the complexity or the 
scandal that marked the original account lose anything 
in the course of the circuit. 

The aircraft industry is the scene of a similar 
pastime, but it is not played in the parlor. A says to 
B : “I hear the Cosmopolis Company only built three 
planes last month.” B says to C: "I understand that 
Cosmopolis hasn’t sold a plane in six months.” C tells 
D: “Cosmopolis can’t move anything, and all their 
capital is tied up in inventory.” D tells E: “I just 
had a red-hot tip that the bankers are about to move in 
on the Cosmopolis plant.” And so on, until by the time 
it gets to X, Y, and Z, the sheriff is already engaged 
in selling the factory and all its contents at auction for 
2 cents on the dollar. The grapevine telegraph is an 
ancient means of communication and an extremely 
rapid one. but it is full of static and the messages that 
it -afrits are subject to very confused interpretation. 

So much for philosophical introduction. Let us come 
to the point. Many times in the last two years we 
have been approached by friends, who have asked us 
with bated breath if we knew that one or more of the 


leading aircraft manufacturing companies or transport 
lines were just about to go on the rocks. As a general 
rule, we haven't known it. And we have thereupon 
been pitied for our ignorance, or reproached for being 
behind the times. We have been accused, more times 
than we like to recall, of excluding unfavorable news 
from print. We have been asked: “Why don’t you 
print the facts," — facts, mind you ! — "about the collapse 
and reorganization of Interoceanic?” And it seems 
almost a pity to destroy an illusion by saying that we 
don’t print them because they aren't so. 

We don't in the least believe in withholding bad news. 
We quite agree that tendency to shrink from admitting 
anything of an unfavorable nature has been altogether 
too frequent in the aeronautical world. We have made 
it a rule to print the reports of all aircraft accidents 
which had any technical features of special importance 
or presented any special interest to the industry, and we 
shall continue to do so. We have printed the reports 
of a good many bankruptcies, and if any of the leading 
companies in the industry, or all of them, get into finan- 
cial trouble, we shall print that. But, however often 
volunteer reporters may give us the information, and 
however warmly we may be urged to make use of it, we 
respectfully decline to print reports of debacles that 
haven't happened. 

It is one thing to recognize that there are rocks in 
the path ahead, or even to recognize that there are too 
many companies in the industry and that some of 
them must be eliminated. It is quite another to con- 
tribute to irresponsible panic by far-reaching allegations 
concerning the collapse of various specifically-named 
leaders of the industry. These stories start within the 
ranks of the industry itself. The damage that they 
do is not restricted to the companies against which 
they are directed. It is more widespread. They wreck 
morale within the industry, and confidence without. 
They increase the difficulty of finding customers for 
our products, and credit for the support of our activ- 
ities. The desire to tell a good story is in almost every 
human being, but it may as well be recognized that 
those who launch good stories of this particular kind, 
or who contribute to enlarging upon them in the course 
of their travels, are embarked upon a course that lays 
an axe to the very roots of the stability of their own 
enterprises. If they were to be prosecuted, it ought to 
be not for malicious gossip, but for attempted indus- 
trial suicide. 


Lo, the poor amateur, 
finds a friend 

T HERE is a section of the aircraft industry 
which has been devoting itself to a work of 
mortuary art. Upon a modest headstone they have 
engraved the epitaph : "Sacred to the Memory of 
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Private Flying. Died, 1931. Killed by the Dow- 
Jones Averages.” Unfortunately for their project, 
they haven’t yet succeeded in catching up with the 

Private flying refuses to participate in its own 
funeral. It really begins to look as though, at the 
time of the reported decease, there must have been a 
case of mistaken identification. 

It looked very much that way at the Long Island 
Aviation Country Club one day last month. For 
private flying is supposed to be dead. We are fre- 
quently told that it was never anything but an illusion, 
and that it is now a shattered one. Yet 70 privately- 
owned planes, representing somewhere near a million 
dollars of total value, almost all of them piloted by 
their owner and bringing personal guests, landed at 
Hicksville on a single Sunday. The opening of the 
Philadelphia Country Club, a week later, brought to- 
gether about as many. U. S. Steel common has gone 
from 260 down to 25, and Baltimore & Ohio from 
145 to 3J, but there are several hundred private own- 
ers who still manage not only to pay hangar rent and 
to buy gasoline to keep their ships extremely active, 
but even to purchase new planes every once in a while. 

They form a large enough group to be of real impor- 
tance to the aircraft industry. They are selling avia- 
tion to their friends, and they are paving the way to 
sell them airplanes. They are buying new ships for 
themselves. They are giving the sport of aviation a 
new social standing, and putting it into a new environ- 
ment. They are entitled to the benefits of group 
action. 

Sportsmen need group action just as much as labor 
unions. They have the same reason to recognize 
the advantages in increased bargaining power that are 
gained when a single organization can speak for all 
its membership. The private owner has often been 
regarded with a little scorn by the operating section 
of the industry, and especially by the professional pilot. 
As individuals, they have been unable to combat the 
slighting attitude which they sometimes encounter. 
Organized, they can fight for proper recognition and 
proper treatment in order that their individual activ- 
ities may be carried on as pleasantly and as conveniently 
as possible. 

The amateurs’ need of an organization is obvious. 
Now they have it, in the Amateur Air Pilots Associa- 
tion. As the benefits of group action become more 
and more apparent, the triangle-bar insignia of the 
Association become more and more prevalent upon 
American flying fields. 

To those who have been scarcely aware of the 
Amateur Pilots Association’s existence, there will at 
once occur the objection that there has been too 
much diffusion of effort in American aviation and too 
many organizations formed already. It will be sug- 
gested that all this is a legitimate part of the work 
of the N.A.A. Unfortunately the precedents are all 
against any such view. Certainly the N.A.A. has a 
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profound interest in the work done among the amateurs, 
and between it and the Amateur Association there 
should be the closest cooperation, but the N.A.A. has 
many interests outside of private flying, and experience 
in other sports brings almost unanimous testimony of 
the necessity of giving the amateur a distinct stand- 
ing and an organization of his own. From shot-putting 
to steeple-chasing, with only four or five exceptions, 
amateur and professional sports, or the interest of the 
amateur and the interest of an industry, have been 
kept distinct. And where it has not been done, in 
most cases, the amateur spirit has languished and died. 
The time may come when airplanes will be sold to pri- 
vate owners as automobiles are sold today, for service 
and not for sport, and solicitude for the amateur pilot 
will no longer be necessary. For the present, private 
ownership must be fostered through sporting interest, 
and the Amateur Pilots Association has an important 
work to perform. Either from the point of view of the 
general good or from the most selfish outlook possible, 
an organization with the purposes professed by the 
A.A.P.A. deserves the support of all those eligible 
for membership. 


Seven come eleven! 

N OT long ago the writer had occasion to visit the 
manager of one of the country’s major airports, 
a municipal field. It was on a Sunday afternoon and 
the field was fairly busy. The manager was not in his 
office, nor had he left word with attendants as to 
where he might be found, except that he was supposed 
to be somewhere along the apron. After a fruitless 
search lasting for more than twenty minutes it was 
thought wise to return to the administration offices 
for better instructions, or further suggestions. The 
information was finally vouchsafed that, if he could 
not be found anywhere else, the manager was probably 
ensconced in the rear locker room of the last hangar 
on the line. Right! He was safely hidden away in 
the locker room, — shooting dice with one of the 
mechanics. 

Perhaps such democracy on the part of a field man- 
ager should be commended. Certainly the urge to 
"roll the bones” is a normal one, and easily under- 
stood. One wonders, however, if it would not have 
been possible to stage the crap game right in the 
manager’s office, thus rendering him more or less 
accessible to those who might come to the airport with • 
a serious purpose in mind, and so to some extent com- 
bining business with pleasure. 

It should be unnecessary to remark in passing that 
this field is chiefly distinguished for the lack of success 
which has attended its administration. Strangely 
enough, too, the manager has had a great deal to say 
about the sad state of aeronautical affairs and about 
the impossibility of making both ends meet. 
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A lady lakes to the Atlantic 

O NLY a few cows offered a none too 
cordial reception when Amelia 
Earhart Putnam landed in a pasture 
near Londonderry, Ireland, on May 21, 
thirteen hours and a half after leaving 
Harbor Grace. Her Lockheed Vega 
monoplane with its 500-hp. Pratt & 
Whitney Wasp engine set a new record 
time for the trans-Atlantic crossing, two 
hours and 42 minutes faster than the 
first non-stop flight, made by Alcock 
and Brown in 1919. Hers was the first 
feminine solo Atlantic flight, as well as 
the longest non-stop distance ever flown 
by a woman, 2,026.5 miles. Her flight 
with Wilmer Stultz and Lou Gordon as 
passenger on their flight from Trepas- 
sey to Burry Post, Wales, in 1928, also 
gives Mrs. Putnam the distinction of 
being the only person to cross the North 
Atlantic twice by airplane. 

Close on the trail of the Lockheed 
with its single occupant flew the hom- 
ing Do.X, manned by a crew of four- 
teen. After following a more southerly 
course for sixteen hours and 55 min- 
utes the 100,000-lb. flying boat alighted 
on the water about seven miles off Horta 
in the Azores, where the NC-4 broke its 
journey in the spring of 1919. Its 
twelve Curtiss Conqueror engines, 
whose power output had been stepped 
up to 7,800 hp. in the course of their 
winter overhaul at North Beach, Long 
Island, had completely consumed the 
7,000 gal. of gasoline with which it left 
Holyrood, Newfoundland. Only brief 
stops for refueling at Horta, Vigo, 
Spain, and Southampton interrupted the 
return flight, which terminated on 
Mueggel Lake, near Berlin, more than 
nineteen months after the departure of 
the Do.X from its home port on Lake 
Constance, Switzerland, to circle the 
Atlantic. 

Lake Constance was recently the 
scene of test flights of the third gargan- 
tuan plane produced by the Dornier 
factory. Ordered by the Italian govern- 
ment which purchased the second Do.X, 
it is powered by twelve Fiat engines of 
about 590 hp. each, consuming 475 gal. 
of gasoline per hour. The seaplane 
weighs about 52 tons, reached a speed 
of 130 m.p.h., cost in the neighborhood 
of half a million dollars, exclusive of 
the power plants. 

An air navigation agreement has been 
concluded between Germany and the 
United States defining the conditions 


under which civil aircraft of one coun- 
try will be permitted to fly over the 
other. As in the agreement with Italy, 
signed last October, the acceptance by 
each country of certificates of airworth- 
iness for aircraft exported from the 
other is provided for. The new under- 
standing went into effect on June 1 and 
really free German-American trade in 
aircraft thus becomes possible for the 
first time. 

Delegates disagree 

The Naval Commission of the World 
Disarmament Conference, entrusted 
with the delicate problem of deciding 
what weapons should be abolished 
under qualitative disarmament, has been 

against the aircraft carrier on the three 
counts of its being specifically offensive, 
efficacious against national defense, and 
threatening to civilian populations. 
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While a majority of the nations repre- 
sented voted it guilty, Japan and the 
Soviet even to the extent of including 
in their opprobrium all warships capa- 
ble of carrying aircraft, the United 
Kingdom, France and Argentina quali- 
fied their answers according to the type 
of aircraft carried, and the United 
States called the carrier innocent on all 

The American representatives on the 
Air Commission were also alone in their 
refusal to limit the size and weight of 
planes until their number also is re- 
stricted. The idea that the ultra-heavy 
bomber is a peculiarly grave menace to 
civilian populations is very widely ac- 
cepted to Europe. In answer to the 
Belgian proposition, supported by most 
of the delegates, to fix the size, weight, 
and horsepower of planes which should 
be classified as offensive, meaning 
bombers, the Americans suggested a 
simultaneous restriction of bombing 
tactics and of the size and number of 



Gliding and the F.A.I. 

recently formed by the Federation 
Aeronautique Internationale, will have 
as chairman Professor Georgii of 
Darmstadt and of the Rhon-Rossitten- 
Gesellschaft, guide, philosopher, and 
friend to German soaring pilots. Act- 
ing in an advisory capacity, the new 
group will study the problems of con- 
trol of gliding and soaring as a sport 
and draft new regulations for the con- 
trol of records. The United States' 
representative on the commission is 
Edward P. Warner, editor of Aviation. 

W. Hawley Bowlus, former Ameri- 
can soaring champion and designer of 
soaring craft, is completing at Los 
Angeles a new sailplane for an attempt 
at soaring flight along the coast from 
San Francisco to Los Angeles. Regu- 
lar monthly glider meets staged near 
Los Angeles by the American Glider 
Association, have resulted in widespread 
public interest and an increase in the 
number of soaring pilots. The associa- 
tion is working for an International 
Glider Meet on the Pacific coast next 

The U.S.S. Akron, which has been 
on the Pacific coast since May 13, when 
it finally succeeded in making fast to 
the airship tender Patoka in San Fran- 
cisco Bay, made a farewell trip to Ta- 
coma, Seattle and other cities of the 
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northwest ami then started its return 
flight to Lakehurst on June 4. following 
practically the same route as on the trip 
west to the Sunnyvale base. 

The entire fleet of Goodyear non- 
rigid airships are being equipped with 
radio telegraph and telephone appara- 
tus. The Puritan, at present in Florida, 
has just received its new equipment 
while the radio installations on the De- 
fender, in service in the middle west, 
have been in use for some time, greatly 
facilitating its movements and effect- 
ing decided economy in operation. 
Omaha drops the flag 

The second annual Omaha Air Races, 
culminating in the National Balloon 
Race on May 30 gave the gun to the 
racing season. Russell Boardman, who 
with John Polando holds the world's 
distance record for their flight from 
New York to Istanbul last July, carried 
off the Charles Holman Aerobatics 
Trophy, and also gave Bennie Howard, 
whose white midget plane played a 
prominent part in the National Air 
Races of 1930 and 1931, stiff compe- 
tition in the free-for-all speed event 
which Howard won by 90 yards. 

Carrying firearms and a week's 
emergency rations against possible 
landings in the Canadian wilderness, 
six hydrogen-filled balloons took off 
from Omaha in a high wind to com- 
pete for the Litchfield Trophy and for 
the third place on the United States 
team for the International Gordon 
Bennett Trophy race at Basle, Switzer- 
land, next fall. Ward T. Van Orman, 
winner of the last Gordon Bennett race, 
and Lieut. T. G. W. Settle, who piloted 
the winning Navy balloon in the Na- 
tional race last year, form the rest of 
the United States team. When the win- 
ning balloon. Army No. 2. piloted by 
Lieutenants Wilfred J. Paul and K. J. 
H. Bishop of Scott Field, came down 
at Hatton, Sask.. after a flight of 900 
miles it probably also set a new dis- 
tance record for balloons of 35,000 
cu.ft. capacity, though no official cor- 
roboration has been received. The pre- 
vious record was 571 miles, set in 1927 
by S. A. U. Rasmussen in a flight from 
Detroit to Hookerton, N. C. The Good- 
year VII, piloted by Roland Blair, win- 
ner of the 1930 race, took second place, 


landing about 700 miles from Omaha. 

Next on the program of summer 
events comes the National Air Tour, 
starting from Detroit on July 5 on a 
course which Ray Cooper, official path- 
finder, and Jack Nevill have just cov- 
ered experimentally. The trail to be 
followed for four weeks will lead 
through Milwaukee. Minneapolis, Sioux 
City, Tulsa. Little Rock. Birmingham. 
Atlanta, Atlantic City and Pittsburgh. 
An innovation of the present tour will 
he air shows of from three to five days' 
duration at Minneapolis, Tulsa, Atlanta, 
Atlantic City and at Detroit before the 
start. The forthcoming Tour will be 
the eighth annual repetition of the 

The National Air Races at Cleve- 
land late in August will feature two 
new events. A transcontinental sweep- 
stake handicap air derby, the Cord Cup 
Race, sponsored by E. L. Cord and for 
which Cliff Henderson has recently 
completed the pathfinding tour, offers 
to the winners, in addition to cash prizes, 
two automobiles and possession of the 
cup. Frank Phillips is responsible for 
a free-for-all event for planes with 
engines of 800 cu.in.. the winner of 
which will be awarded the Woolaroc 
Trophy and $2,500. Of interest to 
sportsmen pilots is the handicap derby 
to be flown from Roosevelt Field to 
Cleveland for the trophy and prizes es- 
tablished by William B. Leeds and open 
to all pilots flying A.T.C. or Group II 

To replace the stimulus which the 
Schneider Trophy races, the last of 
which was held over Calshot last Sep- 
tember, provided for the development 
of aircraft and engines, the Aero Club 
of France has reorganized the Coupe 
Deutsch de la Meurthe, named for its 
late president. The contests, to be held 
in France every two years beginning 
in 1933 wdl be international in scope, 
open to all comers. The only condi- 
tions imposed upon entrants are a limi- 
tation of the size of the engines to 8 
litres, or 488 cu.in.. of piston displace- 
ment, and the requirement that they 
demonstrate a speed of at least 125 
rn.p.h. in trials before the race. While 
engines of the specified size at present 
develop only 100-150 h.p. the French 
authorities expect that the contest will 
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be incentive to research to bring up to 
300 hp. the output of this type of 
power plant. The course specified im- 
plies considerable range as well as 
speed in the planes entered. Starting 
together, contestants will fly 625 miles 
on a closed circuit of 60 miles or mote, 
and after an hour for refueling repeat 
the flight. The first plane across the 
finish line the second time will win 
100.000 francs and possession of the 
trophy until the next contest. The 
previous Coupe Deutsch, awarded in an 
unlimited speed event for landplanes 
languished and died some eight years 


Amateurs take the stick 

The London Morning Post's novel 
race, flown from Heston Aerodrome on 
May 21, owing to the exigencies of 
English weather, proved to be prac- 
tically a contest in blind flying. The 
winner, who averaged 108 rn.p.h. in his 
Puss Moth, passed several of his com- 
petitors en route without seeing them. 

The opening of the Philadelphia Avi- 
ation Country Club on May 22 at 
Wings Field, near Chestnut Hill, was 
the occasion for an air meet attended 
by 65 planes, almost all of them pri- 
vately owned. In addition to aerial ex- 
hibitions and aerobatics an interclub 
competition was held with each club 
represented by a team of three pilots. 
Long Island Aviation Country Club 
held its annual spring air meet on May 
15 at its Hicksville field with a pro- 
gram of races and technical competi- 
tions. with 70 privately-owned planes in 
attendance, and with some 300 or 400 
luncheon guests, almost half of whom 
came in by air — probably the best turn- 
out of purely amateur aviation that has 
ever been held in the United States. 

An agreement between the United 
States Amateur Air Pilot's Association 
and Barber & Baldwin, insurance un- 
derwriters, removes another handicap 
from the extension for sport flying in 
this country. Under policies now to be 
be available for amateur pilots, the 
drastic restrictions formerly placed on 
flying after dark, over water and more 
than 50 miles beyond the territorial 
horders of the United States arc re- 
moved. In addition, amateurs may 
operate each others' machines without 
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invalidating the insurance, for coverage 
applies whether the plane is flown by 
its owner or by another pilot holding 
an approval card — to be issued gratis 
by the underwriters. 

Annual publication of the latest 
statistics on mortality among all classes 
of airplane pilots and passengers, civil, 
military and naval will be undertaken 
by the Dillon Publishing Company un- 
der the editorship of Capt. Ray A. 
Dunn of the Army Air Corps. The 
current study, published on June 15 un- 
der the title “Aviation and Insurance," 
covers the years 1919 to 1931 inclusive 
and is a continuation in more detailed 
from of a study of the same name writ- 
ten by Captdin Dunn in 1930 and pub- 
lished and distributed by the Daniel 
Guggenheim Fund for the Promotion 
of Aeronautics. 

Parks Air College, together with the 
St. Louis Chamber of Commerce Air 
Board, is offering encouragement to 
prospective pilots in the form of twenty 
resident scholarships to recent high 
school graduates in the trade territory 
of St. Louis. Ten seven-and-a-half month 
courses and ten ten-week courses in 
the air college will be awarded annually 
through an essay contest, with several 
additional scholarships for post-grad- 
uate work in the Master Mechanics' 
School. 

The Kinner Airplane and Motor 
Corporation has announced its en- 
trance into the field of aircraft manu- 
facture with a folding low-wing two- 
place monoplane designed by W. B. 
Kinner. It will be powered with a 
100-hp. Kinner engine, while the four- 
place cabin plane developed by Robert 
Porter and next on the production 
program, will have the Kinner 210-lip. 
power plant. 

Jacobs moves 

The Jacobs Aircraft Engine Com- 
pany of Camden, N. J., has transferred 
all its manufacturing operations from 
Camden, N. J., to Pottstown, Pa., 
where it has acquired the manufactur- 

Light Manufacturing and Foundry 
Company. The new quarters provide 
a considerable increase in space and 
manufacturing facilities. 

The Irving Air Chute Company is 
now installed in its new factory and 
offices at 1670 Jefferson Avenue. 
Buffalo, where improved production 
facilities and additional space are 
available. Operations, which were sus- 
pended for several weeks after the 
move, have been resumed. 

Sales effort is being extended by 
several firms. Pitcairn Aircraft has ap- 
pointed the Pal-Waukee airport near 
Chicago as distributor and servicing 
center for Illinois. Thompson Aero- 
nautical Corporation has added Mid- 
west Airways, operating a repair shop 
at the Milwaukee county airport, to its 
chain of sales and service organiza- 


tions. Aircraft and engine overhaul 
bases are maintained in seven middle 
western states by Thompson Aero- 
nautical, which is the ground organiza- 
tion of Transameriean Airlines. 
Corporation reports 

With understandable reluctance, re- 
ports for the year 1931 continue to 
come in. Bad as conditions are, most 
of the reports show the effects of 
drastic reduction of expense in a cut- 
ting of losses. The General Aviation 
Corporation submits a deficit of 
$2,232,735, to be compared with a 
deficit of $2,133,858 for 1930. Net 
losses from operations during the past 
year were only $861,819, but $1,370,916 
had to be added to cover write-down 
of inventories to current market values 
and charging off of deferred experi- 
mental expenses. During the year 
60.000 shares of Western Air Express 
stock were secured by General Aviation 
( formerly Fokker Aircraft Corporation 
of America), which now concentrates 
at the Baltimore Municipal airport the 
manufacturing activities previously 
carried on at Glendale, W. Va.. and at 
Hasbrouck Heights and Passaic, N. J. 

Curtiss Aeroplane and Motors Com- 
pany, which is controlled by the 
Curtiss- Wright Corporation, reports a 
net loss after depreciation, amortiza- 
tion, expenses, inventory adjustments, 
idle plant costs and other charges of 
$456,797 for 1931. as contrasted with 
a net profit of $555,003 for the previous 

Operations of the Aviation Corpora- 
tion and subsidiaries continued un- 
profitable in the first quarter of 1932. 
Net loss after depreciation, expense of 
the parent company, liquidation of 
flying equipment and sale of securities 
was $823,872. as compared with 
$334,436 loss last year after deprecia- 
tion, expenses and apportioning of the 


losses of controlled companies not 
consolidated. 

Net loss of the Fairchild Aviation 
Corporation for the past year was 
$95,424 after expenses, inventory ad- 
justments. development costs, minority 
interest, depreciation and other charges. 
For 1930 the company sustained a net 
loss of $871,522, after expenses and 
other charges and including a profit of 
$220,409 on the sale of stock of the 
Aviation Corporation. 

Airlines save time 

In much brighter colors is painted 
the air transport picture of new planes, 
new routes and new schedules. United 
Air Lines, which already have a serv- 
ice to the Pacific Coast in one business 
day and only slightly more than 24 
hours, plans to reduce the time to 23 
hours or even less with a fleet of 60 
new transport planes recently ordered 
from the Boeing Airplane Company, 
another United subsidiary. The twin- 
engined transports, modeled on the new 
type bombers just delivered to the 
Army Air Corps, and powered with 
Pratt & Whitney Wasps of 600 hp. will 
carry ten passengers, 500 lb. of mail 
and express and two pilots at a cruising 
speed of more than 150 rn.p.h. The 
New York-Chicago run will be cut 
down to five hours and schedules to 
the Southwest speeded up by the new 
all-metal planes. A 500-mile range is 
to make possible the elimination of 
many stops for refueling. An invest- 
ment of $2,000,000 is represented by 
this new equipment. 

Ludington Airlines have added to 
their regular “every-hour-on-the-hour” 
schedules between New York and 
Washington a fast non-stop service 
reducing the flying time between the 
two cities to 80 minutes. Consolidated 
Fleetsters. powered with 650-hp. 
Wright Cyclone engines and carrying 
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in each direction at 7:30°and l 9:Va. 
and 2:30 and 4:30 in the afternot 
One way and round trip fares : 
$13.25 and $22.50, an increase of about 
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These additii. 

schedule make Ludington the most fre- 
quent air passenger service in the 
world. 

American Airways, upon completion 
of intermediate landing fields along the 
route, on June 4 inaugurated passenger 
service between Atlanta. New Orleans 
and Houston. The route has had direct 
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to New Orleans to less than five 1 , 

and make the through trip to Houston 
in nine. The inauguration of night 
flying schedules on the Dallas-San 
Diego-I-os Angeles route offers another 
raving of time. Now passengers leav- 
ing New York by train make connec- 
tions at Columbus or Cleveland which 
bring them to Dallas at 6:28 p.m. and 
Los Angeles at 7:00 the next morning. 
A second night of rail travel pre- 
viously prolonged the journey several 
hours. 

Arrangements recently completed be- 
tween American Airways and the 
Western Union Telegraph Company 
provide for the sale of airline reserva- 
tions at all Western Union offices. 
Similar arrangements were concluded 
some time ago with Postal Telegraph, 
which acts for a large number of the 
airlines. 

With the coming of spring, services 
were expanded on Transamerican Air- 

on the Chicago - South Bend - Fort 
Wayne route, which during the winter 
handled mail only. Service on the 
Detroit-South Bend-Chicago route has 
been increased from seven to nine 
planes, with an additional schedule each 
way, from Wednesday through Satur- 
day of each week. Pennsylvania Air 
Lines operate an additional air mail 
schedule at night on their route from 
Washington to Cleveland connecting 
there with the transcontinental route 
and giving the Capitol faster service 
to Chicago and points west. 


A day nearer South A merica 

Air mail service between cities on 
the eastern seaboard and the West 
Indies and Central and South America 
has been shortened almost a day by a 
change in the schedule and route of 
the planes flown by Eastern Air Trans- 
port from New York to connect with 
the foreign air mail at Miami. A 
5-p.m. plane from New York is now 
operated over the coastal airway 
through Raleigh. Charleston and 
Savannah instead of by way of At- 
lanta, and reaches Miami in time for 
the same connection as a previous plane 
leaving New York at 9 p.m. the day 


the new schedules which bring Bar- 
ranquilla, Colombia within one and a 
half days and Bogota, in the interior, 
within three days of New York. The 

seven and thirteen days, respectively. 

Upon completion of arrangements 
with the immigration authorities to 
conduct inspection at the airport at 
Nuevo Laredo on the Mexican side of 
the Rio Grande, the Mexico-Cuba Air- 
ways will inaugurate a nine-hour serv- 
ice between Mexico City and San 
Antonio. The same Bellanca, Fairchild 
and Ford planes which since February- 
last have been flying a daily service 
between Mexico City and Nuevo 
Laredo with three intermediate stops 
will be used on the through route. 
Summer service abroad 

Further afield, the same activity is 
evident. The summer time-table of 
Imperial Airways provides regular 
daily air connection between London 
and 130 European cities. K.L.M., 
which during the winter varies its 

weather conditions, now stops regularly 
at Budapest and Athens en route to 
Batavia. With the initiation of two 
Lockheed Orions into the services of 
Swissair the round trip between Zurich 
and Vienna is made in a single day. 
with several hours to spare. When the 
season for air transportation opened in 
Soviet Russia on May 15 eleven new 
airlines commenced daily operation. 
Night service is being established on the 
four lines connecting Moscow with 
Baku, Irkutsk, Sverdlovsk and Rostow. 
The new Soviet tri-motor ANT-9 
planes are used except on the mail and 
passenger routes from Leningrad and 
Moscow to Berlin, on which Junkers 
planes are flown, covering the distances 
in fourteen to fifteen hours. Berlin and 
Paris are brought within a day's flight 
of Athens by the agreements concluded 
between the Greek Air Transport Com- 
pany, the Deutsche Luft Hansa and the 

Service was to begin on May 15, the 
planes of the Greek company flying the 
part of the route between Thessaloniki 
and the Greek capital. 

The Deutsche Luft Hansa ship-to- 
shore service from two trans-Atlantic 
vessels of the North German Lloyd has 
been resumed. From one a Heinkel 
H.E. 58, and from the other a Junkers 
W34, is catapulted some 700 miles off 
shore, making possible the delivery of 
mail in California five days after its 
dispatch in Europe. 

Trans- Atlantic airline in sight 

Trans- Atlantic airlines have been the 
chief subject of discussion at the In- 
ternational Congress of Transoceanic 
Fliers called at Rome by the Italian 
Aero Club on May 22 and attended by 
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about 50 pilots. Detailed reports of 

transoceanic veteran' for the use of com- 
mittees appointed to study the problem 
of establishing regular airlines across 
the North and South Atlantic. While 
two alternatives for the northern route 
arc still largely matters of discussion, 
definite steps have been taken by three 
countries to start operation of a south- 
ern line. The Aeropostale company 
(French) plans to make experimental 
monthly trips at the period of each full 
moon beginning in July, from Toulouse 
to Rio dc Janeiro, while three steamers 
cruise about the route to secure weather 
data for the planes. They planned the 
same thing in 1930, but laid the project 
aside after one successful flight and 
one unsuccessful. Deutsche Luft Hansa 
projects a service between British 
Gambia and Natal this fall, stationing 
a steamship in mid-ocean as fueling 
station for the improved Dornier-Wal 
seaplanes which will be used. The pro- 
posed Italian route is from Portuguese 
Guinea to Parahyba, Brazil. 

Personnel 

Luther K. Harris, superintendent of 
maintenance on the Ludington Lines 
since their inauguration in 1930, and 
active in the operation of the Nyrba 
lines until their absorption by Pan 
American, was recently appointed as- 
sistant to the President of American 
Airways, to have charge of maintenance 
on the entire system. Mr. Harris, a 
frequent contributor to Aviation, has 
been connected with aviation since 
1917, and entered commercial flying as 
a mail pilot in the employ of the Post 
Office Department in 1930. 

Maj. E. E. Aldrin, aviation manager 
of the Standard Oil Company of New 
Jersey and for many years active in 
the development of standardized petro- 
leum products for aircraft engines, has 
been elected President of the Stanavo 
Specification Board, Inc., for the for- 
mation of which he was largely re- 

Aubrey Keif, formerly manager of 
the Curtiss-Wright Oklahoma City 
base and western sales manager for 
the Curtiss-Wright Flying Service, has 
been appointed aviation representative 
of the Texas Company in the Middle 
West. 

The Beejh Aircraft Company, which 
starts production shortly on its Beech- 
craft, high-speed planes for the owner- 
pilot, has as its chief engineer Ted 
Wells. Mr. Wells was associated with 
Walter Beech, organizer of the com- 
pany, in his previous work with Curtiss- 
Wright. 

Blensoe Payne and Daniel L. Boone, 
erstwhile Century Air Line pilots, have 
been added to the flying personnel of 
Transamerican Airlines Corporation on 
its South Bend-Fort Wayne and Chi- 
cago-Bay City routes. 
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SIDE SLIPS 

By Robert R. Osborn 


the ground. This swerved the ship 
another 90 deg. and it finally got off 
down wind and just cleared tl 


hich \ 


5 fast 


T HE recent advertising of the Auto- 
giro Company has been headed by 
the question "What happens if the en- 
gine quits?” Thanks to W. W., Jr., of 
Peekskill, N. Y., we can give the an- 
swer, which is: The pilot will be in a 
“tough spot" and he will be lucky if 
he escapes a lynching by the outraged 
natives of America’s backwoods. The 
following is from the Peekskill Evening 
Star: 

“Gyroscope Causes Stir at Indian 
Point. At Indian Point Sunday, the 
sudden descent of a gyroscope making 
a forced landing caused considerable 
excitement. Several narrowly escaped 
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scurried out of the way. The pilot, 
‘Swede’ Peterson, of the Curtiss Air- 
port at Valley Stream, L. I., narrowly 
escaped being mobbed by the enraged 
crowd, and Chas. T. Olcott, of the 
Hudson River Day Line, who happened 
to be at the point, which his company 
owns and operates, sent a call to the 
Buchanan village police. Chief William 
Gilman, who had noted the gyro des- 
cending, was already on his way. On 
his arrival it was a moot question of 
what charge to make against Peterson, 
and after he had received numerous 
highly charged solo and chorus bawl- 
ings out he was allowed to go on his 
way with the stern admonition to keep 
far away from Indian Point in the 

Apparently, flying these here, now, 
gyroscopes is more dangerous than we 
had been led to believe, and we sug- 
gest that any readers who might be 
considering buying one, insist that a 
sawed-off double-barreled shot-gun be 
made standard equipment 

Mr. E.P.W. has called our attention 
to an "addition to the life of tragedies 
complete in one sentence." A gentle- 



man wrote in to inquire, “Do you knov 
where I can trade a very good home 
made light plane for flying lessons?” 


Buffalo Evening News describing the 
meeting of Trans-Atlantic pilots in 
Italy recently. 

Each day new uses for aircraft are 
brought out in the daily press, so that 

less. However, a number of flights 
which were made ostensibly for just 
that purpose have proved definitely that 
aircraft are worthless for “promoting 
amity between nations.” 

“The Imperial Airways four-engined 
biplane Horatius, which left Croydon 
on the 12.30 hours service for Paris on 
May 9, was nearly struck by lightning 
a few miles out, somewhere over Ton- 
bridge. At the time the pilot, Mr. O. 
P. Jones, was in the middle of a cloud 
at 2,000 feet, in the course of taking 
his thirteen passengers to the sunshine 
and calm air above the dreadful 
weather of Southern England. The 
lightning fused the trailing wireless 
aerial, burned out the wireless installa- 
tion and caused enough disturbance in 
the nose compartment to blow a window 
out. Neither of the two pilots nor the 
wireless operator in the nose compart- 
ment felt any bad effects, other than 
presumably a mild surprise. And the 
passengers knew nothing at all about 
it." — from The Aeroplane. 

An American pilot wouldn’t have 
been even mildly surprised. He would 
have expected just what happened, and 
would have sent a note to the airplane 
manufacturer asking why airplanes 
couldn’t be built so that the windows 
wouldn’t be knocked out by a little 
lightning. 

The conservatism of The Aeroplane 
reporter, in saying that the airplane 
“was nearly struck by lightning” re- 
minds us of a statement made to us 
by the famous Mr. Levine, after a 
really remarkable flight at Roosevelt 
Field on Long Island, which statement 
we believe represents the farthest north 
in conservatism. He had made a really 
amazing take-off with his Bellanca 
monoplane "Columbia,” — after running 
what he thought to be sufficient distance 
he attempted to pull the ship off, but 
it had not yet attained flying speed. It 
settled down on one wheel and a wing 
tip and swerved at right angles to its 
original course. It straightened out 
momentarily and another attempt was 
made to pull it off, and again it settled 
down on the same wing tip. the same 
wheel and also dragged the elevator on 


)uld. After a short flight 
around the fields there, Mr. Levine 
made three “passes” at the field before 
he obtained an approach which suited 
him. The landing which followed was 
on the other wing tip and the other 
wheel, and was, unfortunately, on the 
wrong side of a very substantial 
wooden fence which separated the 
automobile parking space from the field 
proper. That wing tip and wheel were 
torn off, and the ship then ground- 
looped violently, breaking the other 
wing tip, and finally stood on its nose, 
breaking the propeller. We rushed 
up, as Mr. Levine stepped out very 
jauntily, and inquired “What happened, 
Mr. Levine?” He said, “I thought that 
take-off was bad, but this landing was 
much worse.” 

The headline of an advertisement in 
a recent issue of our favorite aeronauti- 
cal magazine startles us: "Is your air- 
port one of the thousand that disappear 
at night?” We hadn’t known that this 



sort of thing was going on, but we sup- 
pose that the incarceration of Mr. 
Alphonse Capone will probably help to 
clear up the matter. Considering the 
recent writing-down of airport valua- 
tions by some of the larger aeronautical 
companies, we suppose that this sort of 
pilferage would be classed as petty 
larceny. 

The Intrepid Aviator dropped in to 
see us today for the first time in a long 
while. Between puffs on one of our 

prised that Amelia Earhart should have 
been worried when one of the exhaust 
stacks fell off her airplane during her 
recent trans-Atlantic flight. He says 
that the exhaust stacks on his Jenny 
fall off regularly, one every half hour, 
and he finds that a very convenient way 
of keeping track of the time of each 
flight. When only four stacks are left, 
it is time to look around for a smooth 

“Manufacturers Make Hay” — 
headline in Aviation for June. Some 
others are making radio cabinets, some 
are growing mushrooms in their dark 
store-rooms, some are running storage 
warehouses, but most of the airplane 
manufacturers have just closed up their 
plants completely. 
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Analysis of the records of air_ mail 
carried on contract routes in the United 
States during the first three months of 
1932 shows a decided improvement over 
the previous year, despite the current 
depression in all lines of business. The 
apparent drop in total mail poundage 
carried represents the effect of a change 
in routing, which if it could he applied 



to 1931 figures would reduce them con- 
siderably. Mail between Los Angeles 

route 34 and counted but once in the 
total, last year was carried as a rule 
over routes 17. IS and 4— New York 
to Chicago, Chicago to San Francisco, 
and Salt Lake City to San Diego — and 

mary of poundage. The discrepancy in- 
volved in this instance is many times 



the apparent decrease of 32,000 lb. 

Mileage scheduled and actually flown 
over domestic air routes has increased 
by almost half the 1931 figures, and the 
amount paid to contractors is 12 per 
cent greater than it was for the same 
period of last year. At the same time 
there has been a decided decrease in the 
rate of compensation, the new trans- 
continental route between New York 
and Los Angeles, which had been in 
operation only a few months at the 
beginning of 1931, presenting almost the 
only instance of an increase in the com- 
pensation per mile flown as compared 
with last year. 



In its export trade the aeronautical in- 
dustry fared no better than the general 
run of business during the first quarter 
of the current year. The total value of 
aeronautical exports dropped 38 per cent 
as compared with the same period of the 
previous year, practically the same de- 
cline as recorded by the total value of 
all exports from the United States, and 
attributable to some extent to the de- 
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Closely following Hong Kong, whose 
purchase of a single expensive airplane 
gives it first position on the list of buy- 
ers for 1932. comes the Netherlands, by- 
virtue of heavy purchases of engines for 
use in the planes of the K.L.M. Japan, 
Brazil, Germany, Mexico and Belgium 
are next in order of their purchases, 
with Canada, which occupied second 
place on the 1931 list, well to the rear. 
Chile and the United Kingdom, both 
important buyers last year, have also 
dropped to positions of negligible im- 


cline in commodity prices. While air- figures, largely due to a §300,000 order 
planes exported increased in both num- placed by Soviet Russia in the first 
ber and value by more than 10 per cent, quarter of 1931. Its purchases in the 
exports of engines and accessories were current quarter were of accessories only, 
valued at barely half the previous year's and valued at one-tenth that amount. 


T hough the number of commercial 
airplanes and engines produced during 
the first quarter of 1932 is barely half 
the previous year's figure, military pro- 
duction reduces the total decrease to 
about 38 per cent below the first quar- 
ter of 1931. An increase in unit value, 
especially marked in the case of engines, 
accounts for the smaller decreases in 
values of total production which were 
only 23 and 11 per cent for airplanes 
and engines respectively, less than the 
drop in general price levels. 



American airplane specifications 
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Folyker fighter 
for the East Indies 

T HE Fokker works at Amsterdam, 
Ho:iand has developed a new single- 
seater fighter of the D.17 type, fitted 
with a direct-drive Curtiss Conqueror 
V-17S0 C engine, for the Dutch Army 
Air Force in the Netherlands East 
Indies. A special feature which must 
not be regarded as inherent in the new 
type is the unusually high landing gear 
which has been incorporated at the re- 
quest of the customer due to the nature 
of their landing fields. 

The wings taper both in thickness 
and chord towards the semi-circular 
tips. The upper wing is built in one 
piece secured in the centre section to 
a cabane consisting of two N-struts 
bolted to the fuselage. The lower wings 


tween 500 and 1,000 hp. may be in- 
stalled. The D.17 fighter is specially 
suitable for supercharged engines, such 
as Rolls Royce Kestrel and the Hispatio 
Suiza Xbrc. The short exhaust stacks 
do not project beyond the engine cowl 
which is made of sheet aluminum and 
easily removed. No special inspection 
doors are provided. 

The undercarriage is of the divided 
type, fitted with Messier hydraulic 
shock absorbers. The axles arc at- 
tached to an inverted V-structure on the 
bottom of the fuselage. 

An oval fuel tank of welded sheet 
aluminum with a capacity of 50 gal. is 
installed in the fuselage at the center 
of gravity. It may be dropped if neces- 
sary. A similar oval tank of same 
capacity may be hinged under the fuse- 
lage to give the machine a larger range. 
For Rolls Royce and Hispano engines 
a main fuel tank of 58-gal. capacity is 
used. A 6J-gal. oil tank is installed in 
front of the main fuel tank above the 
water radiator. Cooling is effected by 
means of a Potts oil cooler. The engine 
water is cooled by a retractable honey- 


comb radiator, behind the front legs of 
the landing gear, operated by means of 
a handwheel in the cockpit. 

Two Vickers machine guns, fired by 
means of an engine-driven synchroniz- 
ing gear, are mounted ahead of the pilot 
on a separate frame which may be re- 
moved with the guns after the engine 
cowling has been taken off. The am- 
munition boxes are also fitted to this 
frame. Guns are 0.5 in. and 0.3 in. 
calibre with 200 and 600 cartridges 
respectively. 

The airplane’s dimensions and weights 
follow : Span, 31 ft. 6 in. ; length, 23 ft. 
7 in.; height, 9 ft. 11 in.; wing area, 
215.2 sq.ft.; weight empty (without 
equipment), 2.358 lb.; useful load, 838 
lb.; gross weight, 3,196 lb.; wing load- 
ing, 14.8 lb. per sq.ft.; power loading, 
5 lb. per sq.ft. 

Two new 
B-J fighters 

T WO experimental military airplanes 
have recently been delivered by the 
B-J Aircraft Corporation to the Army 
and the Navy respectively. The Army 
machine, which has reached the service 
test stage and has been designated 
as the YP-16, is a two-place biplane 
with a gull-type upper wing. The 
fuselage is of standard chrome molyb- 
denum tube construction, and the wings 


arc in two halves hinged on to the sides 
of the fuselage. The upper wing is 
built up of two box spars with spruce 
flanges and plywood webs: each half 
of the lower wing has two solid rec- 
tangular spruce spars. Plywood ribs 
are employed in all panels. A covering 
of plywood runs from the the top of 
the front spar, over the leading edge 
and along the bottom to the rear spar. 
The remaining portion of the wings is 
covered with fabric. The upper wing 
only is fitted with plywood covered 
wooden ailerons. 

The fuselage is a framework of 
welded seamless steel tubes. The for- 
ward portion, back to the pilot’s cockpit, 
is braced with diagonal steel tubes, an I 
the greater part of the remainder with 
steel wires. The engine mount of 
welded steel tubes is built integral with 
the fuselage. The Curtiss Conqueror 
(compression 1 :6) is fitted, but various 
other types of watercooled engines be- 
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incorporate duralumin 
spars and ribs, — fabric cov- 
ered. It is powered with 
a 600-hp. prestone-cooled 
Curtiss Conquerer engine. 

[The YP-16 and its role 
are further discussed on 
page 294.1 

The naval machine is a 
two-seater, light observa- 
tion type, built around the 
Pratt & Whitney Wasp 
Junior of 400 hp. The 
fuselage is of chrome 
molybdenum tubing, fabric 
covered, and the wings are 
of conventional wood spar 
and rib construction, also 
fabric covered. It is con- 
vertible for sea or land use, 
and may be equipped with 
arresting gear for shipboard landings. 


New Army 
Hawks 


F ORTY-SIX single-seat fighters of 
the Hawk type are now being built 
by the Curtiss Airplane & Motor Com- 
pany at Buffalo, for delivery to the First 



Pursuit Group at Selfridge Field, Mich. 
The latest type is designated as the 
P-6-E, basically the same as the origi- 
nal P-6 Hawk, but with added refine- 
ment in streamlining and in reduction 
of weight to yield higher performance. 
The under-carriage is of the single strut 
type with both shock absorbers and air 
wheels, the latter being well enclosed 
in full streamline housings. The power 
plant is a prestone-coolcd Curtiss Con- 
queror 650-hp. direct drive engine. The 
chemical cooling permits the use of a 
radiator with a very small frontal area 




whose resistance is further reduced by 
the addition of the newly designed 
streamline cowling. 

Weight has been saved in the con- 
struction of the fuselage by the substitu- 
tion of chrome-molybdenum for the car- 
bon steel tubing formerly employed. 
More leg room for the pilot has been 
obtained by moving the main gasoline 
tanks slightly, and the addition of a 
micarta lining to the entire cockpit adds 
to the pilot’s comfort. 

The new Hawks have a top speed of 
197 m.p.h. and can cruise at 160 miles 




an hour. Their rate of climb at sea 
level is 2,100 ft a minute and they can 
climb to 16,000 ft. in ten minutes. The 
absolute ceiling is 26,500 ft. 

An Italian 

convertible mono-biplane 

A N airplane convertible at will from 
a two-seater training biplane to a 
combat monoplane has recently been de- 
livered to the Italian Air Ministry by 
the Compania Nazionale Aeronautica at 
Rome. The upper wings are of the 
gull type which permits good visibility 
upward and forward from the cockpits. 
The outer sections of both upper and 
lower wings can be detached, and are 
interchangeable from top to bottom. 
Both panels are supplied with ailerons, 
but the control is connected to the upper 
set only, the lower set being locked in 
place and useful only as additional wing 
area. The wings are of wood frame- 
work, fabric covered, and all struts are 
of steel tubing. 

The fuselage consists of a wood 
framework covered with plywood. The 
undercarriage is of the split axle type, 
incorporating oleo-pneumatic shock ab- 
sorbers. A 200-hp. Romeo Lynx power 
plant is fitted on a quick-detachable 
mounting. 

As a moncplane the machine has a top 
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speed approximately 10 km. an hour 
greater than as a biplane, and lands 
about 14 km. an hour faster. The useful 
load is reduced approximately 250 lb. 


The Dornier Do.K 
monoplane 

A T THE Loewenthal Flying Field 
. near Friedrichshafen, Germany, test 
flights are being conducted on a new 
quadruple-engined commercial land 
plane — the Dornier Do.K. Such a ma- 
chine would be suitable for routes offer- 
ing no possibilities for emergency land- 
ings over long distances. 

In laying down the lines of the plane, 
particular attention was given to most 
favorable aerodynamic construction. The 
design involves a full cantilevered wing 
of straight trailing edge and swept-back 
leading edge of elliptical plan-form (a 
reversal of conventional practice), an 
oval streamlined fuselage, and two out- 
board nacelles each with two air-cooled 
engines in tandem arrangement. The 
undercarriage is below the nacelles 


The plane is powered by four air- 
cooled Star engines of 300-hp., although 
the first model was equipped with 240- 
hp. Waiter-Castor engines. The two 
forward engines drive four-bladed pro- 
pellers, and the pusher engines mount 
two-bladed propellers. The interior of 
the fuselage from nose to tail is divided 
as follows : luggage compartment, pilots’ 
cockpit, passenger cabin (seating ten 
persons), entrance, and lavatory. Di- 
mensions and weights are as follows: 
Span, 82 ft.; length, 54 ft.; height 
overall, 13 ft. 9 in.; wing area, 950 
sq.ft. ; weight empty, approximately 3.5 
tons : gross weight, approximately 4 tons. 


Jacobs 170 
on Waco A 

T HE latest Waco Model "A," de- 
scribed on page 281 of Aviation for 
June, may be fitted with the Jacobs 
170-hp. plant in addition to the en- 
gines previously listed. Mention of the 
Jacobs installation was omitted in the 
original article. 


WHAT O II II HEADERS SAY 


Governmental regulation and private airplane construction 


To the Editor: 

It seems that Aviation has definitely 
taken its stand on the side of those who 
oppose any activity related to flying 
unless such activity is under the control 
of those who arc at this time “regulat- 

of the many who had great hopes for 
aviation I can not see this happen with- 




: by 


various states for federal 
airplanes means plain, simple, outright 
prohibition — prohibition of private con- 
struction and flying. The Department 
of Commerce knows this. Big Business 
knows it. Sad as it may be. however, 
many of those who passed these laws do 
not know it. Neither do they know that 
every such law passed means the end of 
private flying in that state. In the 
entire history of this country there has 
never been such a vicious arrangement. 
The people of this nation provide funds 
to foster the growth of a young indus- 
try. These funds arc then used to stifle 
the industry in the most thorough man- 
ner that could be conceived. 

try to help a faltering science. If such 
a man plans and works hard to build 
himself an airplane and then takes it out 
on his own pasture land to fly it he 
becomes a criminal. Can you blame this 
man if he refuses to uphold such a con- 
dition? The Department of Commerce 


cares nothing about his neck, even if it 
was in danger. What those in power 
seem to want is that this man pay far 
more than he can afford for something 
he does not want. The normal young 
American has a creative urge. He 
wants to build something. To the thous- 
ands of young men in this country, fly- 

plan and build something that is differ- 
ent and better. One has but to take the 
single case of radio to see what such an 
urge can do for industry. The thousands 

ten years ago are today the engineers 
and service men who make radio pos- 
sible. And they had to go through this 
same “license” trial which, in that case, 
failed to halt them. 

fact that the manufacturers who are 
forcing these laws onto the industry are 
the ones who are certain to lose. So arc 
the flying schools. This state of Oregon 
has a small population; but to my cer- 
tain knowledge there are about 200 
young men who are at this time build- 
ing experimental light planes. For- 
tunately they are at present allowed to 
do this under our admirable state law. 
Well, to fly these ships the men must go 
to flying schools for instruction. At the 
nominal outlay of $100 per student 
think what this means to the schools 
here. And that is but the beginning. 
Every one of these men is for the rest 
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of his life bound to be in touch with, and 
interested in, aviation. Give him a 
chance to go ahead in his own way now, 
and he will become the commercial 
plane buyer of tomorrow. 

I want to make a definite statement 
here. Not more than a handful of these 
men could, or would at the present time, 
buy a factory built ship under any cir- 
cumstances. That is final, and that is 
exactly what is happening to aviation. 
Watch it work. 

If you question those in power you 

— public property — public confidence — ” 
Pure hypocrisy. Any man capable of 
building or flying a ship has a normal 
respect for his life. He knows and we 
all know that he is far safer than he 
would be with an over powered machine 
bearing the magic “C” of the Depart- 
ment. Examine the records if • you 
doubt this. Every nice day in the year 
there is bootleg flying going on and the 
number of accidents is practically nil. 
We all know in which class of ships to 
look for accidents. 

I shall not give the figures, but I have 
been informed as to the number of expe- 
rimental light plane builders in this 
country. It is very large. If allowed to 
exist they are the students of today, the 
buyers of tomorrow and the very heart 
of the navy of the air which must fight 

Why not encourage them? Why not 
place them in touch with men who could 
help them when in doubt? Either this 
will be done or there will never be a 
flying public. Les Long 

Cornelius, Ore. 


[Mr. Long states his case with excep- 
tional clarity, courtesy and force. We 
are delighted to give him the opportun- 
ity of stating it in Aviation, and we 
hope that our readers will think about 
the matter very carefully for themselves. 
So far as we are concerned, we are 
sorry to find ourselves in marked dis- 
agreement with him. We appreciate the 
excellent motives of the young men to 
whom he refers and the excellent work 
that they are at times capable of doing. 
We are sincerely sorry that they should' 

ties. At the same time, it seems to us 
that flying is a matter so touched with 
the public interest, and that the whole 
future of aviation depends to so large an 
extent upon the development of public 
confidence in everything connected with 
flying, that we cannot assent to the sug- 
gestion that restriction should be re- 
moved. Our hearts impel us to 
sympathize with the one-man airplane 
factory, but our heads tell us that it is 
likely to be a menace, and that it ought 
to be regarded with suspicion. We 
should be very much interested in having 
more correspondence on the subject 
from other readers of Aviation, espe- 
cially if it is as carefully and gracefully 
phrased as Mr. Long’s. — Ed.] 
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“Pay as you flv" 
airport plan 

A NEW “pay as you fly” plan of 
charging for field use was in- 
augurated at the San Francisco Bay 
Airdrome. Alameda, Cal., on May 1 by 
R. U. St. John, field manager. It appears 
to be more equitable than previous flat 
hangar charges, and at the same time 
offers a possibility for increased air- 
port revenue. Under the new plan 
hangar rents are reduced, and a fixed 
landing charge is assessed against all 
flying operations. The total charge to 
all operations, whether permanent or 
transient, commercial or private, will 
consist of a floor space charge and 
a landing charge. Permanent hangar 
charges range from $10 per month 
($110 per year) for planes under 
50 hp. or with folding wings, to 
$100 per month ($1,100 per year) for 
planes of 85-ft. wing span or greater. 
Dead storage is charged at 75 per cent 
of this scale. Transient charges start 
at $1 per day ($6 per week) for planes 
under 50 hp. or with folding wings, and 
range from $1.50 per day ($9 per week) 
on other planes of less than 30-ft. wing 
span to $6 per day ($36 per week) for 
planes over 85-ft. wing span. Field 
storage is charged at $1 per day. 

The landing charges, chief feature of 
the new plan, arc calculated on a sliding 

ing hangar space, the charge for pas- 
sengers arriving or departing is 25 cents 
per passenger for the first 500, 15 cents 
per passenger for from 500 to 1,000 and 
10 cents per passenger for all over 1,000. 
For all operators renting hangar space, 

passenger landing or departing is re- 
duced to 10 cents each for the first 500, 
7i cents each for 500 to 1.000, and 5 


cents for all over 1,000. Transient 
operators renting hangar space pay a 
flat charge of ten cents for all passengers 
arriving or departing. Visitors not 
using hangar space are charged $1 per 
passenger arriving and departing. 
Transients and visiting planes are 
allowed one landing and take-off with- 
out charge. Additional flights are 
charged against them at the rate of 25 
cents per passenger arriving and depart- 
ing. The scale of landing charges on 
visiting planes applies to all except 
Army, Navy or Department of Com- 
merce planes. Where no passenger is 
carried the pilot is counted as one 
passenger. Where passengers are car- 
ried, either for hire or otherwise, the 
pilot is not counted. A passenger 
transferring from one plane to another 
for a through trip is counted but once. 

Dog show staged 
at an airport 

A NOVEL method of attracting 
crowds was employed recently by 
the Pasadena-Alhambra Airport, Alham- 
bra, Cal., when a week-end dog show was 
staged at the airport by the Pasadena 
Kennel Club. An unusually large crowd 
turned out to see the dogs and to watch 
a flying program. 


Airport 
service cars 

T HE Curtiss-Wright base at the 
Grand Central Air Terminal, Glen- 
dale, Cal., maintains a fleet of three 
automobiles for accommodating visiting 
planes. The Ford station wagon meets 
arriving planes, other than the airline 
transports, and carries occupants and 
baggage to the airport terminal. A 


ice truck are available for servicing 
the aircraft. The cars are painted in 
black and white, a combination which 
makes them easily distinguishable. 


Fire house 
on the field 

F ULL fire protection is given San 
Francisco Municipal Airport by the 
municipal fire department through the 
operation of a complete, independent 
fire station on the field. The fire house 
is located on the line of hangars and is 
in charge of a fire marshall on duty 
twelve hours a day. At other times the 
fire fighting equipment is in charge of 
the night watchman. The equipment 
consists of a Ford fire truck equipped 
with two 40-gal. tanks of Foamite with 
300 ft. of attached hose mounted on 
reels, as well as 300 ft. of lj-in. water 
hose for use in connection with the fire 
hydrants located at strategic points. The 
truck also carries the usual assortment 
of ladders and other miscellaneous 
equipment. The fire house contains a 
complete first aid station, office, and 
living quarters for the attendant. 


A fence that goes 
where it is needed 

I T IS always a problem to reconcile 
the conflicting needs of easy acces- 
sibility of the hangars of an airport 
from a good highway, of accessibility 
of the flying field itself from the 
hangars, and of guarding the flying 
area against unwarranted intrusion by 
pedestrians. Some airports fence across 
between the hangars, so that no one 
can pass between them at all, but that 
is often awkward for mechanical per- 
sonnel and sometimes it seriously re- 
stricts the access of perfectly legitimate 
sightseers to a point where they cannot 
watch field operations. At Roosevelt 
Field, N. Y., the resultant dilemma has 
been met by mounting a section of sub- 
stantial woven-wire fence, some 50 ft. 
long, on rollers runnings on little tracks. 
Each section of the fence has four 
flanged rollers about 6 in. in diameter, 
and the rails on which they operate are 
some 40 in. apart. The fence can be 
locked in position when no planes are 
to be brought in or out, and runs in 
guides so that it cannot be tipped over 
or pushed aside. When a plane must 
pass from the hangars to the field, one 
man can roll the movable section back 
to clear the necessary space. 
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A.I.R. ; An International Register 
of Aircraft; Paris; 1932: 950 pages: 
$20 approximately. The International 
Association of Aircraft Classification 
Societies, of which the American Bur- 
eau of Aircraft is the local member, 
publishes the tenth annual version of 
its registry. Admirably reliable and 
admirably complete for every country 
except the United States. The enormous 
number of airplanes operating in Amer- 
ica and the relatively small part so far 
taken by American aviation in the work 
of the classification societies led to the 

plete listing of American planes. Prac- 
tically every airplane in the world out- 
side the United States is listed in detail. 

Report of the Aeronautical Re- 
search Committee for 1930-31 : H. M. 
Stationery Office, London: 1931; 89 
pages; $0.60 approximately. As usual, 
the annual review of the British Aero- 
nautical Research Committee is devoted 
principally to the studies at the Royal 
Aircraft establishment and the National 
Physical Laboratory, with incidental 
reference to work done under the Com- 
mittee’s direction elsewhere. It covers 
many problems of design and structural 
analysis, and should be of marked in- 
terest to American engineers. 

Report on Progress of Civil Avia- 
tion for 1930, British Directorate of 
Civil Aviation; H. M. Stationery Office, 
London; 1931; 101 pages, plus several 
large maps: $1.60 approximately. The 
usual annual report cf the progress of 
civil aviation. Reviews British progress 
of the year, gives some indication of 
plans for the future, illustrates the most 
notable new commercial aircraft and 
summarizes current operating statistics. 
Also summarizes, though much less 
completely, the state of civil flying in 
other parts of the world. 

Air and Aviation Law. by Wm. Mar- 
shall Freeman: Isaac Pitman 6- Sons, 
New York, 1931: 163 pages; $2.25. A 
summary of air law as seen from the 
British Isles, including reprints of all 
the important British statutes and 
regulations. 

Zeppelins over England, by Freiherr 
Treusch von Buttlar Brandenfcls; Har- 
court. Brace & Company, New York; 
1932; 320 pages; $2.50. A personal 


discursions on experiences in London 
before the War, on revolution in Ger- 
many after the Armistice, and on 
troubles with over-optimistic inventors. 
A bcok that ought to be read by every 
officer of the naval air arm and by 
everyone interested in the commercial 
use of airships. 

Beryllium: translated by Richard Rim- 
bacli & A. J. Michel; Chemical Catalog 
Company. Inc., New York, 1932: 331 
pages; $10. A collection of some 30 
pages on beryllium, translated from the 
German. Most of them would be of in- 
terest only to metallurgists, but four or 
five deal with the physical properties of 
the material and its alloys and their pos- 
sible application in industry. 

Cours D'Aeronautique. by Emile 
Allard; Dunod, Paris, 1932; 405 pages; 
$5.80. An excellent study of wind tun- 
nels and their use, of aerodynamic 
theory, and of experimental aerodynamic 
data. Particularly good on propellers 
and on the analysis of airplane per- 
formance by the use of logarithmii 
charts. 

Jahrbuch (1931) der Deutschen 
Versuchsanstalt fur Luftfahrt, 
E. V.; edited by Dr. Wilhelm Hoff: 
Berlin, 1931; 745 pages. A general 
review of some SO studies carried on 
during the year by the German official 
laboratory. Includes sections on aero- 
dynamics, structures, materials, engines, 
navigation, radio, and flight testing. 
The sections covering the structural 
and static test work and the free-flight- 
test section have also been published 

Applied Gyrodynamics, by Ervin S. 
Ferry: John Wiley fr Sons; New York. 
1932 ; 277 pages ; $4. A good, and not 
unduly complicated, review of gyro- 
scopic theory and its applications. Some 
20 pages are devoted to descriptions of 
a dozen instruments of particular in- 
terest in aeronautics, such as the Sperry 
artificial horizon and the mechanical 

The Modern Airport, by Sterling R. 
Wagner; bulletin of the New York 
State College of Forestry, Syracuse 
University, Syracuse, N. Y., 109 pages. 
A very interesting and up-to-date study 
of landscape engineering in the location, 
design and construction of airports, and 
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of their management. Deals with 
equipment, financial and personnel re- 
quirements for all sizes and types of 
civil fields. 

D I E LUFTVERKEBRSWIRTSCHAFT I N 
Europa UND IN den Vereinigten 
Staaten von Amerika, by Prof. Carl 
Pirath; Verlag von P. Oldenbourg; 
Berlin, 1931; 104 pages. A report from 
the Stuttgart Institute for the scientific 
study of aeronautics. A careful exami- 
nation into the relations between general 
business and aeronautical development 
in the United States, and a comparison 
between America and Europe. 

High-Speed Diesel Engines, by Heldt; 
P. M. Heldt; Philadelphia, 1932; 312 
pages: $4. A discussion of the theory 
and the detail design of diesel engines 
of aeronautical and automotive types. 
Thirty-five pages are devoted exclusively 
to aircraft diesels, including detailed 
descriptions of the Packard, Junkers, 
and six other recent designs, but omit- 
ting any mention of the Guiberson work. 

Stabilite at ManiabilitS des Avions, 
by Charles Halts: Gauthier Villars et 
Cic.: Paris. 1930; 320 pages; $2.50. 
A comparatively simple treatment of 
stability and control, generally adhering 
to standard methods. Equally good 
books on the subject are available in 
English. 

Almanacco Aeronautico .1932, by 
Orio Vcrgani & Giuseppe Mormino; 
I’al. Bompiani Sr C., Milan, 1932; 334 
pages. A collection of descriptions of 
the most notable events of the year, with 
summaries of the present state of aero- 
nautical activities in many countries. 

Dynamics of Engine & Shaft, by 
R. E. Root; John Wiley & Sons, Inc.: 
New York, 1932; 181 pages; $3. ^ A 

matics of engine vibrations and balanc- 
ing. Gives special attention to radial 


Mecanique des Fluides, by M. Henri 
Villat; Gauthier-Villars et Cie; Paris, 
1930: 175 pages; $2. A textbook from 
the French National School of Higher 
Aeronautical Studies. Useful only for 
very advanced students of mathematical 
aerodynamics. 

Flughafenanlagen, by Max von 
Beyer-Dcsimon; Wilhelm Ernst Sr Son; 
Berlin, 1931; 156 pages; $4. A study 
of airport layout and airport building 
design. Probably the best volume of the 
sort that has appeared on European 
practice. 

Luftkrieg 1936, by Major Helders; 
Verlag Tradition, Berlin, 1932; 148 
pages. Another detailed account of a 
hypothetical future war. Better done 
than most of them. 
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Cl N G SHOUT CUTS 


Safety blocking for wheels 

W HENEVER the large amphibions 
or flying boats of Pan American 
Airways are hauled out of the water at 
the Dinner Key seaplane base, either on 
their own wheels or on the specially de- 
signed pneumatic-tired beaching gear, a 
safety blocking device is attached to 
both wheel axles to prevent the machine 

sure in the tires goes down for any 
reason. This arrangement consists 
simply of a triangular metal block with 
a piece of strap iron forming a loop at 
its apex. The loop is slipped over the 
projecting wheel axles, and the block 
is permitted to hang vertically below. 
It is of such a length that its base 
clears the ground when the tires are up 
to full pressure, but it is long enough to 
rest on the ground and to support the 
axles if the tire becomes deflated. 


Checking instruments 

T O facilitate the testing and calibra- 
tion of gyroscopic instruments on 
board their airplanes, the Atlanta shops 
of Eastern Air Transport are making 
use of a portable electrically driven 
vacuum pump. Both pump and motor 
are bolted to a common base plate, 
which is mounted on swiveling casters 
for convenience in pushing about the 
hangar floor and the apron. With the 
airplanes whose instruments arc to be 
checked blocked up in flying position, 
the vacuum unit is rolled into some con- 
venient location nearby and connections 
are made between pump and the venturi 
system by means of flexible rubber hose. 
A mercury-filled manometer attached to 
the line indicates the degree of vacuum 
in the system. In this way bank and 
turn indicators, directional giros, and 
Sperry horizon may be checked under 
operating conditions with the airplane at 


Cylinder head heater 

F OR expanding cylinder heads to re- 
move and replace valve guides and 
valve seats, the Thompson Aeronautical 
Corporation has developed a gas heater 
adjustable to the various types of engine 
cylinders. The device consists of a pipe 
framework which supports near its base 
a pair of ordinary cooking range gas 
burners, arranged side by side and close 
together. A clamping device holds the 
cylinders by the flange, head down over 


the two burners. Heat is applied di- 
rectly to the head and is evenly distrib- 
uted to prevent warping or undue 
strain. A thermo-couple indicator per- 
mits close control of the heating. 


Portable air tank 


Transcontinental and Western Air 
hangar at Kansas City, has been 
equipped with a pair of roller skates. 
The broad expanse of hangar floor and 
apron give Eddy ample opportunity to 
exhibit his agility, and the average time 
for running his errands has been ap- 
preciably reduced. 



A SIMPLE piece of apparatus which 
has proved to be highly useful 
around the field or hangars of the Amer- 
ican Airwavs shops at Dallas, Tex., is a 
small compressed air tank mounted on a 


Good housekeeping 

M ORE and more airline repair 
shops are profiting by a lesson 
which has taken industry as a whole a 
good many years to learn — that good 
housekeeping pays dividends. A clean 
and orderly shop has a definite psycho- 
logical reaction, not only on visitors but 
on employees, and a small amount of 
money spent in keeping up appearances 
often yields positive returns in improved 
quality of work. Certain cleaning com- 


is filled periodically by attachment to 
Its principal use is to supply air for 


Modern mercury 

M ANY industrial plants, especially 

industry, are becoming so spread out 
that the time required for mail clerks 
or messengers to go from place to place 
entails an appreciable loss. Some plants 
have provided bicycles for messenger 
boys, but Eddy Jones, who runs errands 
and ferries messages around the huge 


pounds applied hot under high pressure, 
have been found very effective in re- 
moving grease and oil from floors, ma- 
chinery. engine parts, etc. Several ways 
of making such applications are avail- 
able. but a number of airline shops in- 
cluding the Pan American Airways base 
at Brownsville, Tex., the Transcon- 
tinental & Western Air shops at Kansas 
City, and United Air Lines at Chicago, 
are making use of a device known as 
the "Hypressure Jenny," manufactured 
by the Homestead Valve Manufacturing 
Company. This unit is entirely self- 
contained and is mounted on a small 
truck for portability. 
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Aircraft chair 

Metallurgical Laboratories, Inc., of 
1116 West Montgomery Ave., Phila- 
delphia, Pa., exhibited at the Detroit 
Aircraft Show the prototype of a series 
of new chairs for transport airplanes. 
Several basic designs have been pro- 
duced whose over-all dimensions, finish 
and upholstery may be modified 


icific 


Velded 


tube of high tensile strength 
throughout for framing, and the as- 
sembly is heat treated after welding. 
The chair is adjustable to a variety of 
reclining positions, and provision is 
made for the attachment of safety belts. 
Depending upon customers’ require- 
ments, the frame of the transport chair 
weighs from 7 to 9 lb., the upholstery 
5 to 10 lb., making the total weight of 
DeLuxc models range from 12 to 19 lb. 
complete. — A viation, July, 1932. 

Portable beacon for the Army 


Man 

burgh, Pa., has recently supplied the 
United States Army with a portable 
radio beacon transmitter. This ap- 
paratus will operate in conjunction with 
a main fixed beacon, the latter being 
used for the location of the airport and 
the small transmitter for a designated 
landing on a particular runway. All 
the equipment, including a gas engine- 
driven generator, is mounted on one 
truck, is fully portable, and weighs ap- 
proximately 1,800 lb. The transmitter 
is rated at 100-watt per loop over a 
frequency range of 225-375 kilocycles. 
Tests have indicated that a range of 


Semi-air wheels for transports 

The Firestone Tire & Rubber Com- 
pany of Akron, Ohio, has recently pro- 
duced a low-pressure tire designed for 
use on transports of the Ford class. 
With tlie new Firestone 15.00-16 Air 
Balloons, the gross load rating for a 
Ford transport has been increased to 
14,000 lb. Decreased maintenance costs 
and increased comfort and safety for 
passengers are claimed for the new 
equipment. — Aviation, July, 1932. 

Safety belt harness 

A combination safety belt and para- 
chute harness has been developed by the 
Irvin Chute Company, Inc., of 372 
Pearl St., Buffalo, N. Y. The entire 
equipment, including the parachute and 
its harness remains in the airplane at 
all times. The pilot simply climbs into 
the seat and snaps one set of harness 
which not only constitutes the para- 
chute attachment but also holds him 
firmly and comfortably in his seat with- 
out a separate safety belt adjustment. 
An emergency release strap is available, 


s the 


fety 

belt harness and permits the pilot to 
leave the airplane with his parachute 
still attached to him. The harness may 
also be used without a parachute as 
safety belt equipment only. — Aviation, 
July, 1932. 

Portable light 

A rather ingenious portable lighting 
unit for shop, hangar, or garage use is 
being marketed by the Benjamin Electric 
Manufacturing Company of Des Plaines. 
III. The “Mobilite” device consists of 
a porcelain enameled steel floodlight re- 
flector with a cover glass protected by 
a wire guard, mounted on a small three- 
wheeled truck. The truck has swiveling 
rubber tired casters and is provided 



with a handle. The entire unit is low 
enough to be used under automobiles, 
in servicing pits, or in any other loca- 
tion where head-room is limited. It is 
made in 100-watt and 200-watt lamp 
capacities. Each unit is equipped with 
25 ft. of rubber covered extension cord. 
The larger unit is 12t in. in maximum 
height, 18 in. long, and weighs 27 lb. 
complete. — Aviation, July, 1932. 


Szekely engine parts 

Replacement parts for Szekely engines 
are now available through Air Trans- 
port, Inc., of Roosevelt Field, Long 
Island. The most recent type of rein- 
forced cylinders and crankcases may be 
obtained from this source. — Aviation, 
July. 1932. 


Catalogs 

Pratt & Whitney Aircraft Company 
(twelve pages). Photographs and de- 
scriptions of famous flights, using Pratt 
& Whitney engines. 

Associated Alloy Steel Company, Inc., 
Cleveland, Ohio. Description and prop- 
erties of ‘'Nevastain" alloy steel. 

The B. F. Goodrich Company, Akron, 
Ohio. “A Wonder Book of Rubber.” 
A story of rubber from tree to finished 

P Berry Brothers, Detroit, Mich. “Wax 
free paint and dope remover.” A three- 
page bulletin describing uses and di- 
rections for use. 

Eisler Electric Company, Newark. 
N. J. A 24-page bulletin describing 
“Speed" spot welders. 

Nicholas-Beazley Airplane Company. 
Inc., Marshall, Mo. “Aeronautical 
Parts and Supplies.” A 96-page cata- 
log covering practically all materials 
and supplies for aircraft and engines. 
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The GENERAL ELECTRIC 
TACHOMETER 


All General Electric instruments are available in 
shock-absorbing cases of standard dimensions for 
flush mounting. Jeweled bearings and luminous 


Electric instruments are characterized by simplicity. For 
example, the only connection between the engine and the 
General Electric tachometer is a small-sized electric wire. 
This takes the place of the conventional tachometer drive 
shaft, and simplifies installation and reduces maintenance 
costs. Furthermore, it results in a substantial reduction of 
weight where long-distance installations are involved — 
between outboard engines and the instrument panel. 

The General Electric tachometer depends on the frequency 
of alternating current produced by a small generator, 
which is easily attached to the standard tachometer fitting 

and no brushes; it produces alternating current that is 
always in synchronism with the speed of the engine. The 
indicating instrument measures the frequency in terms of 
rpm., so that fluctuations in voltage do not affect the 
accuracy of the instrument. Let us send you complete 
information. Address General Electric Company, 
Schenectady, N. Y. 



Aeronautic Equipment Specialists in New York, Washington, 
Dayton, and Los Angeles 


GENERAL 



ELECTRIC 
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Use MARFAK for more effective 
rocker-arm lubrication 


Texaco Marfak Grease has solved the prob- 
lem. It is used for this critical lubricating 
job at an ever increasing number of the 
country’s airports, flying service bases and 
aviation schools. 

It is an unusual lubricant. Texaco Marfak 
Grease is highly recommended for rocker- 
arm lubrication and enclosed grease-packed 
bearings because of its remarkable heat re- 
sistance and ability to cling to bearing sur- 
faces, stay soft and preserve its lubricating 
qualities intact. It lasts longer than other 
grease lubricants. 

Just make the test. Try Texaco Marfak 
Grease of the proper grade. You will find 
it the most dependable heavy lubricant you 
have ever used. 


Texaco Marfak Greases, Texaco Airplane 
Oils and Texaco Aviation Gasoline are 
available at principal airports throughout 
the United States. 



TEXACO AVIATION GASOLINE 
TEXACO AERODIESEL FUEL 
TEXACO AIRPLANE OILS 
TEXACO MARFAK GREASES 
TEXACO ASPHALT PRODUCTS 
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THANKS, MR. DESCOMB 

Feature Airwheel Economy 



IF IT ISN’T A GOODYEAR 


SN’T A IV AIRWHEEL 



e ? f 
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SAFETY WITH SKF BEARINGS REMAINS 

UNQUESTIONED 



WHERE PERFORMANCE TAKES PREFERENCE OVER PRICE 



PROVEN by years of dependability in 
Consolidated's standard Navy training 
planes, S5CSSF Bearings are again re- 
peating history on the latest training 
plane as shown where they are used 
in the brake control system. 

Where safety, durability and re- 
liability are demanded . . . there 
can be no doubt . . . SSCSiF Per- 
formance Takes Preference 
Over Price. 


SiCSIF Ball Bearings possess every 
desirable feature that contributes 
toward safe flying. From ore to finished 
product, every step is under strict 
cSCSIF supervision to insure quality, 
precision, ruggedness, long life 
and smooth operation. SDStF' 
Bearings are the first choice of 
leading aviation manufacturers, 
for in the air. . . nothing takes 
the place of PERFORMANCE. 



SKF INDUSTRIES, INC. 40 EAST 34th STREET, NEW YORK, N. Y. 

SKF 


Ball and Roller Hearings. 
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• A HOSPITABLE Safe, smooth runways are the 

pride of this San Francisco Bay 
airport, where air, rails and 
water meet. Perhaps that is 
why the field is used by five air transport lines and made the 
headquarters of numerous commercial and visiting planes. • This 
port is "Caterpillar"-kept. Here, as on scores of airfields through- 
out the world, the "Caterpillar" track-type Tractor has proved 
that power and traction mean work done well and speedily. 
And the moderate costs please those responsible for the budgets. 

Caterpillar Tractor Co., Peoria, 111., U.S.A. £| ^rjl ^ 

Prices— J. o. b. Peoria. Illinois 
FIFTEEN .... $1100 THIRTY-FIVE . . S2400 

TWENTY .... $1450 FIFTY S367S _ _ ______ 

..... “X^v.. . TRACTOR 
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. . . 2 -way Radio Telephone 

for YOU! 

Light, compact, dependable 

Now you can fly as the transport pilot flies — with Western 
Electric two-way radio telephone to aid you. Radio beacon sig- 
nals, weather reports, landing instructions enable you to fly with 
new confidence. 

Western Electric — whose aviation equipment is standard on 
all the major airlinesof the country — makes receiving and transmit- 
ting apparatus specially designed for private planes . . . and trans- 
mitters for airport use in communicating with them. You can 
install your receiving outfit first (weight 30 lbs.) and add trans- 
mitting apparatus later to give you the two-way radio telephone 
system (weight about 65 lbs. complete). All equipment is com- 
pact, easily installed, accessible and thoroughly flight-tested. 

For full information, address Western Electric Company, Dept. 
272 AD, 195 Broadway, New York. 

Western Electric 

Aviation Communication Systems 



LL TELEPHONES 





1930 • COLLIER TROPHY AWARD . . “for the greatest 
achievement in aviation in America, the value of which has been demon- 
strated by actual use during the year.” 

1931 * JOII.V SCOTT MEDAL . . “for the invention of the Auto- 
giro, its improvement and development . . . and its introduction into America.” 

1932 • DANIEL GUGGENHEIM MEDAL., “for aero 
nautic achievement in developing the theory and practice of the Autogiro." 
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AIRCRAFT BATTERIES 

Contractors to tlie U. S. Army and Navy 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 

The World’s Largest Manufacturers of Storage Batteries for Every Purpose 
Exidc Batteries of Canada , Limited, Toronto 



And let an Exide Aircraft Bat- 
tery give you safe, dependable 
current for lights and radio 


B eautiful take-off ... not a 
worry in the world! An Exide 
Aircraft Battery is on the job. 

This famous battery makes radio 
communications certain . . . sup- 
plies reliable current for landing 
and position (navigation) lights. 
Exide Aircraft Batteries are 
made to fly. Many of your friends 
wouldn’t fly without them. Here’s 
the answer: dependable, compact, 
light,non-spillable,and long-lived. 

Write today for more informa- 
tion about the many types of Exide 
Aircraft Batteries. 

TAKE TO THE AIR-WITH SAFETY 

Do you know that airway travel today 
is more than 4 times as safe as it was 3 

period of 6 months in 1931 there was 
but one fatality in each 5,277,989 pas- 
senger miles flown. 

Dependable Exide Aircraft Batteries, 
standord equipment on most transport 
and mail ships, contribute to safety. 






JACOBS 

AIRCRAFT ENGINES 


Waco powered by Jacobs — more power to 
it — an ideal combination. • A ship is no bet- 
ter than its power plant. Too little power is 
a handicap while surplus power is an extrav- 
agance. • A Waco A or F 2 powered by 
Jacobs "170" gives private flying the max- 
imum of performance with the lowest flying 
cost and the minimum maintenance expense. 


JACOBS AIRCRAFT ENGINE CO. 
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Transport lines 

CHOOSE well-lighted 
airports . . . 

W HEN mapping out operation schedules, air transport 
companies obviously must consider the possibility of night 
landings. As a result, their selection of airports is narrowed 
down to those on which they can make as safe landings after 
dark as by daylight. 

It’s the well-lighted airport that gets the business. Facilities for 
24-hour operation is one of the strongest bids an airport can 
offer to obtain business from transport lines. 

To fill every requirement necessary for night landings, and to 
win for your airport ’the highest reputation among pilots, 
install a planned system of Westinghouse lighting — a system 
planned by Airport Lighting Specialists which you can pro- 
gressively and economically expand for future growth. 


Allegheny County Airport, Pittsburgh. Pa., 
lighted by Westinghouse, is jast gaining the 
reputation of being one of the world's finest 



THE COMPLETE LINE OF WEST- 
INGHOUSE AIRPORT LIGHT- 
ING EQUIPMENT INCLUDES— 


1. Alidade, or Ceiling Height Indicator 

2. Airways Course Light 

3. Landing Field Floodlight on 
Hollowspun Standard 

4. Department of Commerce Type 
Rotating Beacon 

5. Auxiliary Airport Beacon (Code 

6. Screw Type Marker Light 

7. Illuminated Wind Tee 

8. Wind Cone Assembly 

9. Ceiling Projector 

10. Obstacle Light 

1 1. 200 M/M Fresnel 
Hangar Floodlight 

12. Locking Type Marker Light 

13. Flush Type Marker Light 

14. Tip-over Cone with Marker Light 


^Westinghouse 


Westinghouse Lighting Specialists wit! help you plan an effective lighting syste. 
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Vast Resources— High Craftsmanship- 


Far-sighted Vision- 

Nobody deliberately and knowingly buys inferior 
equipment for aircraft, where quality and fine per- 
formance are so necessary — yet there’s no argu- 
ment that certain products are better than others. 

In the face of unrelenting pressure to reduce 
quality, Bendix believes that Aviation is best served 
by building every product as nearly perfect as 
possible; aiming at superlative performance. 

Bendix Wheels and Brakes for airplanes and the 
new Bendix Pneudraulic Shock Strut are examples 



of how vast resources, high spirit of craftsmanship, 
and far-sighted vision may all be inspired by a 
single idea— a determination to produce "the best." 

And typically Bendix is the development of special 
and exclusive machinery used in their manufacture; 
contributing to superior quality and lower costs. 

The services of Bendix' corps of competent engi- 
neers are always available for consultation. 



tion to comfort and safety 
—the Bendix Pneudraulic 
Shock Strut. Impact loads 
absorbed by oil flow and 
oir compression above the 

compression. Rebounds 
definitely controlled by 
snubber. 


iple of Bendix' constant study to 
m hydraulic press, for forming d 
made it possible to form aluminum alloy parts 


BENDIX BRAKE COMPANY - South Bend, Indiana 
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"ANDES BELOW!' 

Ford Planes on Pan American -Grace Lines 
Fly 832,000 miles without a casualty 



Pan American-Grace Airways, Inc., 
flies five Ford tri-motored all-metal planes 
between Talara, Peru, and Montevideo. 
Uruguay. This schedule calls for 12,000 
miles each week or the equivalent of around 
the world in two weeks. The Fords operate 
over the Andes at an altitude of between 
16,000 to 20,000 feet. Frequently a full load 
is carried — 12 passengers, pilot, radio opera- 
tor and steward. Recently, during the sus- 
pension of the Transandine Railroad from 
Santiago, Chile, to Mendoza, Argentina, 
Ford planes provided the only direct 


transportation between these two large 
countries. 832,000 miles had been covered, 
without injury to passengers or crews. 

Time-table reliability, the safety of 
three motors, and the permanence of Ford 
all-metal construction are essential to suc- 
cessful and profitable airline operation any- 
where. Continuous service, low cost mainte- 
nance and unusually long life have convinced 
many operators that Ford planes are the 
most economical they can buy. Write for 
details of the many improvements and 
refinements made during the past year. 


FORD MOTOR COMPANY 
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•TRUSCON The Most Complete Line- 





HANGAR DOORS 

Original 


the door : 

building or any section of it can be 
fully or part way. 

Original Kanopy Type Hangar Do 
operated mechanically by merely p 
a button. When open, these doors a 
pletely out of the v 


e way and do no 
e. Tracks and o 


TRUSCON STEEL COMPANY 

YOUNGSTOWN, OHIO 



AVIATION 


AIRWAYS CORPORATION • 



THE 30 HOUR OIL 


portant ways. Low 
protection against v 


: rom Sidles Airways Corp. of 
i, is just further evidence that 
:s superiority in several im- 
il costs due to its longevity 
tauls because of Kendall's 


prove Kendall's quality for himself, because it is 
available at important airports throughout the 
country ... It is by all odds the leading aviation oil. 
KENDALL REFINING COMPANY • BRADFORD, PA. 

i:n:i>7iin 


MERELY MAINTAIN THE PROPER OIL LEVEL 
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Come to 

ftOVKO-XELSON for 

design, im,im:i:iiim. and 
PRECISION MANUFACTURE 




THE 


ft 


Govro-nelson 

COMPANY 

1931 ANTOINETTE DETROIT 


CRAFTSMEN TO THE 
AVIATION INDUSTRY 




AERONAUTICAL INDUSTRIES RESEARCH 

Dubuque Iowa 
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ijp 

1 j 

T 

NOW BERRVLOID 
PIGMENTED DOPE 




in J ounce bottles 

YOU KNOW HOW 
TO BUILD AIRPLANES 

WE KNOW HOW TO 
MAKE AIRPLANE TUBING 

should slock o complelo assortment. Evory pilot should carry 

h H '°/T !> 

SEAMLESS TUBE CO. 

=±=s!s:=5=r— — 

BERRY BROTHERS 

DETROIT, MICHIGAN WAIKERVILLE, ONTARIO 

’^Jhe/bij. ohio 

— airplane theory — performance 
— materials — structure 
Hundreds of dependable facts 

in one handy volume .... 

1 aviation handbook 

NICH@LAS-BEAZLEY 

OX 5 PARTS PRICES 
HAVE BEEN REDUCED 

Write for New Price List 


MILLER-OVERHEADS 

NICHOLAS- BEAZLEY AIRPLANE CO., Inc. 

HOME OFFICE 

English at North Street, Marshall, Missouri 
WESTERN BRANCH 

3769 Broadway Place, Los Angeles, Calif. 
EASTERN BRANCH 
Hangar No. 3 

Floyd Bennett Field - Brooklyn, New York 



WRITE FOR CATALOG K 

i • ™ 

NICH@LAS-BEAZLEY 
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Learn 

aviation as 
’UNITED 
practices it 



Six-writ Courses in Airplane and Engine Mechanics 
offered in the July quarter 


BOEING 

SCHOOL OF AERONAUTICS 

Subsidiary of United Aircraft & Transport Corp. 
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j QUICK SALE 

isbef 




GIVE AWAY : 


PROPELLERS 


Sg,yjg| |^^P| 

v - iilfllSi 


JOE CRANE 



IRVIN PARACHUTES $75 


St i n s on-J Lin i d rS ea p I ane 

“ *“ isir 


$1 00 STARK’S $1 00 for sai l: or trade 

^;i^ri:rr:i R t; ! j assess* 1 1 


^l!g 


EffiS M Sgt 
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Where To Fly 


WHILE ENJOYING 
A REAL SOUTHERN 
VACATION THIS SUMMER! 

WlPi&gi 




AVIATION MECHANICS EARN BIG PAY 

essf 


Aircraft Service 
Directory 


Announcing « « 

Barling B-6 

STAINLESS STEEL 
TIPPED PROPELLERS 

Phenix Clear Nitrate Dopes 

a "^«:saBB5fc8SS 

PHENIX ATRCKAFT PRODUCTS CO. 

High Wing Cabin 
Monoplane 

165 hp. 6 Passenger. 125 
miles per hour. Approved. 

$4995 Flyaway 

Carries six persons for less than 
lc. a mile gasoline cost. Opens 
amazing new airline possibilities. 
Write Today. 

Barling Aircraft Inc. 

St. Joseph, Missouri 

N.A.C.A. Cowlings 
Speed Rings 
Exhaust Rings 
Wheel Pants 

ENO fV .RCRAET c 8PPXIAL Jr 

-TITA MIAIP. 

,w l 1 IMINI IN fc* 

TITAN INE INC. UNION, N. J. 


Professional Services 


PATENTS — TRADE MARKS 
Lancaster, Allwine & Rommel 


Patent Your Ideas 
FREE 

z. rf. polachekS' ha 


Business 

Opportunities 

(Offered or Wanted) 
in the fields served by 
McGRAW-HILL publi- 
cations, can be brought to 
the attention of interested 
readers quickly and at 
small cost through the 
Searchlight Sections (classi- 
fied advertising) of these 
papers: 

American Machinist 
Aviation 

Bus Transportation 
Chemical and Metallurgical 
Engineering 
Coal Age 

Construction Methods 
Electrical Merchandising 
Electrical World 
Electronics 

Engineering News-Record 
Engineering and Mining Journal 
Factory and Industrial 
Management 
Food Industries 
Maintenance Engineering 

Metal and Mineral Markets 
Power 

Product Engineering 
Radio Retailing 
Textile World 
Transit Journal 


Departmental Advertising Staff 
McGRAW-HILL PUBLICATIONS 
330 West 42d Street, New York 


INDEX TO ADVERTISERS 


s&atfmLV 


SEARCHLIGHT 


OPPORTUNITIES 


MISCUI ANFOUS 

POSITIONS WANTED 

USED AND SURPLUS EQUIPMENI 


AIRCRAFT SERVICE DIRECTORY 


PROFESSIONAL SERVICES 



No longer neeil price 
prevent your owning 
an amphibion 


$8990 is (he price of the new PRIVATEER III, 
first and only high speed cabin amphibion selling 
at so low a figure. * This is an amphibion 
country by virtue of its thousands of miles of in- 
land and coastal waterways. Sportsman pilots 
and commercial operators now can afford to 
broaden their flying activities and utilize the air- 
plane throughout its entire scope of usefulness. 
Dealers, too, can approach prospects who up to now 
have been cold because of the high-cost situation 
which the PRIVATEER III has overcome. r With the 
Continental R-670 of 215 h.p. the PRIVATEER III 
e (and luggage) in a comfortable, well 
cabin at 120 m.p.h. The cabin, sound- 
and ventilated, is equipped with sliding 
s, dual controls, windshield wiper and a slid- 
n each side. * Among other important 
» the automatic, positive-action retract- 
lg gear,- the non-corrosive hull structure; 
orber-equipped wing tip floats,- location of 
the pilot forward of the leading edge, etc. H If you 
will write or call, we shall be glad to furnish com- 
plete techn ical data and other information — and to 


.MPHIBIONS, INC. 

V Dept. AD5, Garden City, Long Island, N. Y. 
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NOWHERE ELSE IN INDUSTRY IS THERE SO MUCH SPECIAL 
EQUIPMENT FOR PRECISION MANUFACTURE AS IN THE MARTIN 
PLANT. THIS PRECISION OF CONSTRUCTION IS MADE POSSIBLE 
ONLY BY THE PRECISE SKILL OF MARTIN ENGINEERING DESIGNERS 



Fuselage bulkhead fitting assembled in drill fixture designed 
by the Martin Company and constructed in the Martin tool 
department. 


The completed fuselage bulkhead fitting. The design of the 
drill fixture is so accurate that the fittings produced are exact 
duplicates in every minute detail. 


MARTIN 


COMPANY 


BUILDERS OF DEPENDABLE AIRCRAFT SINCE 1909 
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66 1 would try it again 
with a WASP” 


AMELIA EAIIHABT 



So read the cable from Ireland dispatched by 
Miss Earhart, who is Mrs. George Palmer Putnam 
at home, after completing the first trans-Atlantic 
solo flight ever made by a woman, and selling a 
new record for speed between the two continents. 
America is proud of the skill and courage with 
which Miss Earhart justified its enthusiastic con- 
fidence. And Pratt & Whitney is proud of the un- 
qualified dependability with which Miss Earhart ’s 
Wasp engine earned her frank praise. 


This photograph showing the Wasp -powered Lockheed in which Amelia Earhart flew from Harbor Grace to Londonderry 
snapped just before the take-off. Acme Photo. 



Wasp i H ornet tngines^ 

PRATT It WHITNEY AIRCRAFT CO. . . . EAST HARTFORD . . . CONNECTICUT 

IHelsion oj Untied Aircraft tk Transport Corporation 

Manufactured in Canada by Canadian Pratt & Whitney Aircraft Co., Ltd., Longucuil, P. Q.; 
in Germany by Bavarian Motor Works, Munich; in Japan by Nukajima Aircraft Works, Tokyo. 





S4te a&io /ie£ied 


on 


When Amelia Earhart landed in Ireland on May twenty- 
first, she completed the fastest At lantic crossing on record; 
thirteen hours and thirty minutes! 

Great credit is due Miss Earhart and her associates 
for the careful preparation contributing to her brilliant 
11 ight. Careful preparation has characterized all successful 
transatlantic flights, the list of which includes every 
attempt made using Stanavo products. 


IEstanavo 

P #AVIATION GASOLINE 
AND ENGINE OIL 

STANAVO SPECIFICATION BOARD, Inc. 


910 So. Michigan Ave., Chicago 


225 Bush St., San Francisco 


26 Broadway, New York City 



